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GOING ABOARD FOR BRAZIL 


Some of the new multiple-unit electric trains supplied 
by Metropolitan-Vickers Electrical Co. Ltd., to 


THE CENTRAL RAILWAY OF BRAZIL 


These coaches, built by Metropolitan-Cammell Car- 
riage & Wagon Co. Ltd., are part ofa total of 200 trai- 
iers and 100 motor coaches all of which are fitted with 


BRAKE EQUIPMENT 


Westinghouse Brake & Signal Co. Ltd., 82 York Way, London, N.1I. 
Neen eee een ae nN ————— 


BUILDERS OF 


DIESEL 
LOCOMOTIVES 


One of 
SIXTY 1,200 H.P. DIESEL-ELECTRIC 
LOCOMOTIVES supplied to 
CORAS IOMPAIR EIREANN 


Main Contractors : Metropolitan-Vickers Electrical Co. Ltd. 


METROPOLITA-CAMAELE CARRIAGE & WAG0 


HEAD OFFICE : SALTLEY, BIRMINGHAM, 8 -« ENGLAND 
LONDON OFFICE : VICKERS HOUSE, BROADWAY, WESTMINSTER, S. W. 1 


y/ ~\ 


i i il 


and now the 


TieHT AUTOMATIC TAMPER 


MATERIEL INDUSTRIEL S.A. 
Grand-Pont 2 


LAUSANNE (Suisse) 


MATERIEL INDUSTRIEL S.A. 
59, Rue Saint-Lazare 


PARIS 9° 
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Centralized Traffic 
and Remote Control 
Systems 


Wherever C.T.C. or Remote Con- 
trol Systems apply S.G.E. is able to 
offer equipment, technical advice 
and experience gained on many 
railways of the world. 

New electronic methods are now 
available to meet special remote 
control needs with speed and effici- 
ency of operation and effecting 


savings in manpower and wages. 


Zealand Government Railways 


The Siemens and General Electric Railway Signal Company Limited, East Lane, Wembley, Middlesex 


THE GENERAL 


For RAILWAYS, TRAMWAYS & TROLLEYBUS SYSTEMS 


In many parts of the world, electric railway, tramway and_ trolleybus 
undertakings have proved beyond any doubt the dependability of G.E.C. 
Traction Motors, Control Gear, etc. equipment designed by G.E.C. 
Traction Engineers well acquainted with the intricate problems involved, and 


backed by the great resources of the G.E.C. organization. 


The G.E.C. Traction Departmer 
to supply de tails of fle wide rang f I 
Traction Equipment ft | concert 


Jor future development 


Electric Traction Equipment 


PLECT RIC. CO<stID., MAGNET HOUSE, KINGSWAY, LONDON, 
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mlerimpces Asbestos Mattresses pay their way 


in Locomotive Boiler insulation... 


Tests show that in the first year ‘“‘ Limpet”’’ Asbestos 


Mattress insulation can pay for itself in fuel saved. 


Moreover, these well-fitting envelopes of asbestos cloth 
filled with pure asbestos fibres are robust enough to 


last at least as long as the boiler. 


‘““Limpet’’ Asbestos Mattresses are accurately tailored 
to fit snugly to the boiler plates, preventing particularly 
those heat losses caused by forced convection when 
the locomotive is in motion. They are made to stringent 
specifications, are light in weight, and their fixing and 


maintenance costs are negligible. 


J. W. ROBERTS LTD - ARMLEY - LEEDS 12 . ENGLAND 
A MEMBER OF THE TURNER & NEWALL ORGANISATION 
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power equipments for 


diesel-electric shunting locomotives 
have been ordered by 


British Railways from 


ENGLISH ELECTRIC 


ENGLISH ELECTRIC 


TDD. 67 


SOOO 


VULCAN FOUNDRY 


ROBERT STEPHENSON & HAWTHORNS 


RAIL BRAKES = Etablissements SAX BY 


Ll “ 40, RUE DE L’ORILLON, PARIS (11°) 
SIGNALLING MATERIAL 4 | ) ncaa 


HANDLING MATERIAL Works at Creil (Oise), France 


— 


4,3 


electrical, Bar's drive 


T ore AND RRECISION BSTRU NTS 
**¢ 


the source of their 


The strength of steel pays valuable dividends. In 
the length of service. In fewer running repairs 


z and maintenance. In longer operative life. In 
Ss t ren 2 t h iS overall economy. From the Scottish factory of 
eS 


Pressed Steel Company Limited, steel wagons 


many thousands strong pass year by year to 
S$ ] E E ! the railways of the world ... for a hard and long 
life of service. 


F.J.S. Low-sided Open type 
Wagon as used by Queensland 
Government Railways, Australia 


20-ton capacity Bulk Grain Wan 
to the order of British Railways 


their 
service 
is world 
wide 


| Broad gauge covered Wagon 
‘ type C.R. as used by 


Indian Railways 


22-ton G.Y. type Wagon as used 
by the Victoria Government 
Railways, Australia 


16-ton all steel Mineral Wagon, 
50,000 of which have already been 
built in our Paisley works to the 
order of British Railways 


V. J. M. Hopper type Wagon 
with Drop Bottom Door 

as used by Queensland 
Government Railways, Australia 


PRESSED STEEL COMPANY LIMITED 


RAILWAY DIVISION, PAISLEY, SCOTLAND Manufacturers also of 
HEAD OFFICE: COWLEY, OXFORD Motor Car Bodies, Prestcola 


London Office: Sceptre House, 169 Regent Street, W.1. Refrigeration Equipment 


[PEGE LEE EEO cL EOI LB IE TED and Pressings of all kinds 
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Belgian Railways ........... —- Trans-Europ-Express. 
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The beam on discrete elastic supports, 


by J. P. ELLINGTON, 


(Departments of Civil & Mechanical Engineering, University of Nottingham). 


SUMMARY. 


Expressions are obtained for the shear 
forces, moments and deflections of a 
uniform beam resting on discrete elastic 
supports spaced at equal intervals. Three 
different solutions are found, depending 
upon the relative magnitudes of the 
beam’s flexural rigidity and the stiffness 
and spacing of the supports. Taking 
two of these solutions to a limit give 
known results for the beam on an elastic 
foundation or for the continuous beam 
on rigid supports, and suggests over what 
ranges these solutions are applicable. 
A numerical example is included to 
show the effect of a missing support. 


1. Introduction. 

In engineering practice many cases 
occur of the problem of a beam resting 
on discrete, equally spaced elastic sup- 
ports. Girders on cross-beams, grids, etc., 
are found in ship, aircraft and construc- 
tional work, and there is the classical 
case of the rail resting on sleepers or ties. 
In many of these fields it is feasible to 
replace the separate supports by a cont- 
inuous elastic supporting medium, this 
assumption allowing a wide range of 
solutions to be found, the most author- 
itative source being HETENYI’s « Beams 
on Elastic Foundation » (1). 


|e 


However, this assumption is not always 
valid, applying only to a limited range 
of support stiffness and spacing, (in 
certain cases of rails resting on sleepers 
embedded in concrete a better assump- 
tion is that of rigid supports). In other 
cases then recourse must be made to 
numerical solutions such as Southwell’s 
relaxation method, or MHardy-Cross’s 
moment distribution method. Alternat- 
ively, matrix methods can be used to 
derive sets of equations for solution by 
electronic digital computers (2). 

In this paper an analytical solution is 
developed for the moments and deflec- 
tions of a uniform beam resting on equal 
and equally spaced elastic supports by 
using the Calculus of Finite Differences. 
This problem has been previously exam- 
ined by GOUGH (3) in connection with 
stresses in Railway Track, and more 
recently by MINKHorstT (4), both authors 
showing that the bending moments at 
consecutive supports are related by geo- 
metric progressions. It was demonstrated 
in each case that two types of solution 
were possible, the ratios of these geometric 
series being either real or complex, but 
neither showed that there is a_ third 
solution corresponding to the transition 
from real to complex ratios. 

It is not claimed that the present 
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solution is a complete answer to the 
permanent way designer’s problems, but 
it is hoped that it will be of use in helping 
to assess errors when assumptions are 
made as to the elasticity and continuity 
of foundations or to the rigidity of 
supports. 


2. The difference equations. 


Consider now a long uniform beam, 
of modulus of elasticity E, and second 
moment of area I, resting on point 
supports which are spaced at equal 
distances L. The point supports are 
supposed to be perfectly elastic, and of 
stiffness such that a force k deflects them 
unit distance. 

Taking a portion of the beam which 
is free of loading, the deflexion from the 
equilibrium position and the bending 
moment at the rth support will be ), 
and M,, and the slope at the ends of 
the element of beam between the rth 
and (r + 1)th supports will be : 


br = (1/L) Or+1—yr) 
— (L/6EI)(2M;+ Mr,.,,) 
and : [1] 
Yrar= U/L) Orsi— yr) 


+ (L/6ET) (2M,.;+ Mr) 
The shear force which is constant over 
the element is : 
Sryr4] = Srapr —— (1/L)(Mr41 — M,) [2] 


The positive directions for all quan- 
tities are as shown in Figure 1. 


From equation [1], for continuity of 
the beam at the (r-+-1)th support : 


brir = C/L) Ori2 — rat) 
— (L/6ET) (2 My.3+ Mr4>) 
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= (1/L) Or+1 — yr) 
+ (L/6ED) (2 Mrs; + Mr) 
and for equilibrium : 
Srapor42 — Srapr + Avra, = (/L) (Mri 
—2M,.; + Mr) + kyr+1 = 9 
These latter two equations are a pair 


of homogeneous, second order, linear 
difference equations (5), in the unknowns 


, Veo 


— - = = = 
B Se 
Yr | M- s ai 
1 + fot,t 
| = { % Vere! 
ia 
| — 
Seyret meg 
Mes 
Fig. 1. — Sign convention for positive forces, 


couples and displacements. 


yr and M,, and using the finite difference 
« shifting » operator E, defined by 
E*), = yrix, they may be written in 
operational form as : 


(L2/6EI) (E — 1)? M, 
+ (2/E) EM, —(E—12),=0 [i] 


and : 


(E — 1)? M, + kKLEy, = 0 (4] 

Equations [3] and [4] are similar to 
those derived by the author for the 
vibration of segmented beams (6), and 
in a different form, by BLEICH (7), for the 
buckling of a beam on elastic supports, 


and may be solved by assuming that : 


M; = A exp (®r), 


and : Yr = Au exp (®r) 


(5] 
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Where A is a disposable constant and ® 
and uw are to be determined. Noting that : 


(E— 1)? exp (®r) = [exp (©) — 1]? exp(®r) 
substitution in equation [4] gives : 

l [exp (D) — 1]2 

KL - exp (®) 


(1 — cosh ®) [6] 


2 = 


~ kL 
Equation [3] then becomes : 


7 


L- 2 sie: 
EI [exp (O) — 1}? + er &*P (D) 


— u [exp (PD) — 1]? = 0 
or. 
cosh2® — [2 — (kL3/12E])] cosh ® 
+ [1 + (kL3/6ED] = 0 
Writing : 
(KL3/24El) = K 


cosh ®,,, = (1 —K) + 4/(K2— 6K) [7] 


This is the characteristic equation 
giving a total of four roots, there being 
a positive and negative value ® associated 
with each cosh ®, whilst to each pair 
of roots there is a corresponding value 
of u. 

It can be seen that three forms of 
solution are possible depending on the 
value of K. When K < 6, the roots of 
equation [7] are complex, when K > 6, 
the roots are real and unequal, and when 
K = 6 the roots are real and equal. 


3. Flexible supports K < 6. 


When the parameter K = (KL3/24 El), 
is less than six the supports may be 
considered as relatively soft or flexible 
and the characteristic equation [7] be- 


comes : 
cosh D,,> =a+ib [8] 
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where : 
a = (1— K),b = (6K — K2) 
and : 
i= /C1) 
The values of @® corresponding to 
equation [8] are then : 
+ (a + 78) and + (a — if) 
where : 
cosh «cos 8 =a, and sinh « sin8 = 5 [9] 
Squaring and adding both of these 
equations : 
cosh2a + cos28 = a2 + b2 + | 
then adding and subtracting, alternately : 
2 cOsk'a COs! b= 2a 
gives : 
2 cosh a = +/[(a + 1)? + 82] 
+ Via — 1)? + 6] 
= 1/(4 + 2K) + +/(6K) 
and : [10] 
2cos 8 =+/[(a + 1)? + B2] 
=a) [oe — 1)? 107] 
= /(4 + 2K) — +/(6K) 
Returning now to equation [5] : 
M, = 2 A exp (7) 
= exp (— ar) [Ay sin Br + A2 cos Br] [11] 
+ exp (ar) [A; sin Br + Ag cos Gr] 


Also : 

Yr = LAu exp (Pr) 
and : 

= s 1 sh D Ba fe 

Y-152 mae \ — COs )= kL 

2) 6K 

= exp (F 1) 

where : 


= arctan (b/K) [12] 
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thus : 
kLyr|24/(6K) = 
exp (— ar) [Ay sin (or a Y) 
+ A, cos (Sr + y)] 
+ exp (ar) [A3 sin (@r — y) 
+ A4 cos (6r — y)] 
The values of %, 8 and y calculated 


from equation [10] and [12] are shown 
in Figure 2, and it can be seen that for 


[13] 
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HETENYI advanced the rule that there 
should be at least four supports in the 
characteristic wave length zL/?, giving 


KALA BL ee lc 
4. Stiff supports K > 6. 


Corresponding to a value of K greater 
than six the supports are relatively stiff 
or rigid, and the characteristic equation [7] 
shows that both values of cosh ® are 


ai 
o 


4,6, RADIANS 


K s(&8V/24E1) 


Fig. 2. — Characteristic angles «, 8 and > for K less than six. 


values of K up to about 0.20 « and 8 
are equal. Below K values of say 0.05 
1S approximately equal to x/2, and it 
is in this range that the approximation of 
a uniform elastic foundation is applicable, 
the integral variable + being replaced by 
the continuous variable x/L. For the 
approximation to apply then the following 
inequality must be satisfied : 


K = 0,03 rot > kL2/El =" tee 


negative, consequently for a solution a 
change of variable is made : 


exp (D) = — exp (0) [14] 
Then : 
cosh © = — cosh 8 
so that : 
Y1,2 = (2/KL) (1 + cosh 91,2) 
where : . 115i 


cosh 0;,>= (K—1) + 4/(K2— 6K) \ 
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Hence from equation [5] the bending 
moments and deflexions at the supports 
are given by : 

M, = (—1)" [A, exp (— 9)r) 
+ A> exp (017) 


+ A; exp (— 85r) + Ag exp (657)] [16] 


and : kLy,/2 
= (—1)" {(1+ cosh 6;) [Ay exp (— 6)r) 
+ A» exp (6)7)] [17] 
+ (1 + cosh 65) [A3 exp (— 9)r) 
— Ag exp (627)]} 


6 
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and a similar form of solution can be 
developed for the deflexions. 

Figure 3 shows the variation of 0, and 
> with K, and it can be seen that 9; soon 
reaches its asymptotic value of 1.3169 
or In (2 + 4/3). The values of 65 increase 
rapidly however, the values of exp (82r) 
becoming overwhelmingly large as K and 
r are increased. Consequently as the 
deflexions and moments in the beam must 
remain finite then as K is increased the 
coefficient of exp (927) must decrease, and 


8,, 8, RADIANS 


K = (RL?/24E1) 


Fig. 3. — Characteristic angles 9; and 92 for K greater than six. 


Alternatively, using the methods of the 
previous section, 9;,. can be written as 
(« + 8) where : 

2 cosh a = 1/(6K) + +/(2K + 4) 
2 cos B = +/(6K) — (2K + 4) 
giving : 
M, = (— 1)" { exp (— ar) [Ai sinh @r 
+ A, cosh Gr] [18] 
+ exp (ar) [A3 sinh Br -+ Ag cosh Gr]} 


above a certain value of K this coefficient 
can be expected to be zero. At the 
same time exp (— §r) becomes negligibly 
small, and the remaining solution is that 
given by v. KARMAN and Bror(8) for the 
support-moments of a uniform continuous 
beam resting on rigid supports. This 
solution would seem to apply for values 
of K > 80 say, or AL3/EI > 1900. 
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5. Intermediate supports, K — 6. 


When the parameter K equals six the 
characteristic equation [7] is seen to yield 
only one value of cosh ® or two values 
of ®, and thus only two, instead of the 
required, four solutions. Consequently, 
as in the theory of linear differential 
equations, the original assumed solution 
must be replaced by : 


M, = (— 1)" (A + Br) exp (0r) 
where cosh 0 = K — 1 = 5. 


Remembering that this equation has 
two roots + 6, the general expression 
for the bending moments at the support 
iS: 


My = (— 1)" {(Ay + Byr) exp (— 9r) 
+ (A> + Bor) exp (87) [20] 


[19] 


Substitution in equation [4] shows that 
the support deflexions are : 


kLyr/2 = (— 1) §[6 (Ay + Bi) 
— +/(24)B,] exp (— 9r) 
+ [6(Az + Bor) + 4/(24)Bo] exp (Or) { [21] 


6. The infinite beam. 


When carrying out calculations using 
the equations outlined above much work 
can be saved by using the principle of 
superposition, and if necessary considering 
the loading in a single span only. This 
load can be further divided into sym- 
metrical and reversely symmetrical com- 
ponents, allowing an immediate simplifi- 
cation. Since an infinitely long beam is 
considered the symmetry conditions allow 
attention to be restricted to the positive 
half of the beam. Then, as the deflexions 
and moments away from the load tend 
to zero, in the equations given previously 
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all terms with exponentials having positive 
exponents must be zero thus leaving only 
two unknown constants to be determined. 


Expressions can thus be derived for 
particular loading cases, but in general it 
seems simpler to substitute numerical 
values at the beginning of the problem, 
there being then two simple pairs of 
simultaneous equations to solve. 

In practice the above simplification is 
not restricted to beams of infinite length 
but also applies to beams of such a 
length that the decaying exponentials 
reach a negligible value towards the end 
of the beam. This is influenced strongly 
by the stiffness of the beam and its 
supports, but a centrally loaded beam 
on 2N supports can be taken as infinite 
when say «N exceeds five or six. 


7. The use of the equations. 


To illustrate the use of the above 
equations the effect of a single concen- 
trated load will be considered. Ob- 
viously the maximum bending moment 
in the beam will be reached when the 
load is at mid-span, and calculations 
will be set out below for this case. 


(a) K small. 


To consider a particular case relevant 
to railway practice is difficult due to the 
large variations found in the value of k, 
the stiffness of the supports. GouGH (3) 
quotes figures of 20000-40000 Ib./in., 
whilst HETENYI (1) gives values of 48 000- 
60 000 Ib./in. Consequently, for con- 
venience, a value of K = 0.0216 has 
been chosen, corresponding to a stiffness 
k of 40000 lb./in., a span of 24 in., 
and a rail second moment of area of 
35.6 in.4 


DECEMBER 1957 


From equations [10] it can be seen 
that « and are equal, having a value 
of 0.6, whilst from equation [12] y is 
nearly equal to 7/2. The arithmetic is 
rather simplified by the fact that « and 
8 are equal since terms such as exp (— ar) 
sin ar may be read from existing tables (1). 

Taking the origin for r = 0 as shown 
in Figure 4, CLAPEYRON’s three-moments 
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Solving these simultaneous equations 
for Ay and Ao gives the following expres- 
sion for the bending moment at the rth 
Support : 

M; = exp (— ar) (0.397 sin ar 
— 0.180 cos ar) WL [22] 


The resultant bending moment diagram 
is shown in Figure 4, where it can be 


WL UNITS 


BENDING Moment 


Fig. 4. — Bending moment diagram for load at mid-span. 


equation for the loaded and adjacent 
span may be written as : 
S5SMy + M, + (6EI/L2) (vo — V1) 
= (3WL/8). 

Taking moments about a support over 
the loaded span yields the equilibrium 
equation : 

M; — Mo + ALyo = (WL/2). 

Using numerical values in equations [22] 
and then substituting in the above two 
equations gives : 

0.375 WL. = 4.713 Ay + 8.309 Az 

0.500 WL = 1.030 A; — 0.504 A> 


seen that the maximum bending moment 
under the load is : 


Midge — 1/4 WL + Mo = 


— 0.430 WL [23] 


If the supports were imagined to be 
replaced by a continuous elastic founda- 
tion it can be readily shown that the 
maximum bending moment would be : 


M' max = — WL/4 (6K)'* = —0.417 WL 
in other words the maximum _ bending 


moment would be underestimated by 
some 3 %. 


940 


(b) K large. 

To go now to the other extreme an 
infinitely large value of K is chosen. This 
would seem to correspond to the case 
of the rail whose sleepers or ties are 
embedded in concrete, but the author 


WL UNITS 


BENDING MOMENT 
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The bending moment diagram is again 
shown in Figure 4, the maximum 
bending moment under the load being : 

Minas = — 1/4 WL + Mo 
= — (WL/16) (1 + v3) 


= — 0.171 WL. [26] 


Fig. 5 — Bending moment diagram for load over a missing support. 


does not have any actual values of 
stiffness, k, to substantiate this view. 
Taking the same loading conditions as 
previously, and using the equations and 
discussion of sections (4) and (6) : 
Me = (— 1)-A. exp (— br) 
where : 


[24] 


cosh § = 2 or exp (— 0) = 2— 1/3 } 


The three moments equation for the 
loaded and adjacent span is then : 


S5Mo -+ M, = 3WL/8 
Substituting and solving gives : 
A = 3WL/8 [5 — exp (— 8)] 
or: [25] 
M, = (— 1)" (WL/16) (3 — 4/3) exp (—6r) 


8. A missing support. 


Taking a single concentrated load on a 
beam with one support missing the more 
serious case of the load at the unsupported 
position will be examined. For com- 
parison purposes the numerical values 
adopted in the previous section will again 
be used. 


(a) K small. 


Referring to Figure 5, the origin, 
r = 0, is taken at the load point which 
is above the missing support position. 
Then, by symmetry, the slope at the 
origin is zero, and from equation [1] : 
Yo = 0 = 2Mp + My 
+ (6EI/L?) (9 — yi) 
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Also, taking moments, for equilibrium : 
M; — Mp = (WL/2) 
Remembering K = 0.0216, with « = 8 


= 0.6, the resulting simultaneous equa- 
tions are : 


0 = 4.713 A; + 5.309 A, 
and : 
0.5 WL = 0.310 A; — 0.547 A, 
Solving these equations gives for the 
Support moments : 
M;, = exp (— ar) (0.627 sin ar 
— 0.557 cos ar) WL [27] 
The bending moment diagram is shown 
in Figure 5, the value of the maximum 
bending moment now being : 
Moanez == Mo == — 0.557 WL [28] 


Comparing this value with equation 
[23], the effect of the missing support is 
to increase the maximum possible bending 
moment from — 0.430 WL to — 0.557 WL, 
an increase of 30 %. 


(b) K large. 

Whilst it is unlikely that supports will 
become loose and subside when on a 
concrete base, this case can be simply 
calculated as below. 

The equilibrium equation is : 

M,; — Mo = (WL/2) 
giving : 
A = — (WL/12) GB + v3), 
the support moments being : 
r = (— 1)" (WL/12) (3 + +/3) exp(—9r) 
[29] 

The maximum bending moment, Mo, 

is 
Mmaz = — (WL/12) (3 + V3) 
= — 0.394 WL [30] 
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Thus, with rigid supports, the maximum 
possible bending moment is increased 
from — 0.171 WL to — 0.394 WL, 
a change of 130 %. 


9. Conclusions. 


Expressions are derived for the bending 
moments and deflexions at the supports 
of a beam resting on discrete equal elastic 
supports. It is shown that the approxi- 
mation of a uniform continuous elastic 
foundation is reasonable whenever : 


kL3/EI < 1.2 


and that the supports may be assumed 
to be rigid whenever : 


kL3/EI > 1.900. 


A numerical example relevant to railway 
practice shows the increase in the maxi- 
mum possible bending moment when a 
support is missing. For normal supports 
on ballast the increase is of the order 
of 30%, whilst if the supports are rigid 
the increase is over 100 %. 
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Application of the theory of probability in 
the calculation of the strength of structures, 


by Robert LEvI, 


Directeur des Installations Fixes de la Société Nationale des Chemins de fer francais. 


Justification 
of probability calculations. 


The theory of probability is generally 
considered as a speculative science with- 
out practical importance. The very fact 
that it was established by drawing on 
examples from so-called games of 
chance (!) has contributed no little to 
the spread of this opinion. 


To take probability into account, 
however, involves no artifice nor is it a 
vain occupation of the mind. On the 
contrary, it acts as a general antidote to 
the over-rigidity which all reasoning 
inevitably possesses. This can be shown 
by taking the application of probability 
theory to strength calculations as an 
example. All other applications which 
are being developed at present in very 
varied fields would serve equally well to 
demonstrate it. 

In the construction of a bridge, the 
object is to obtain a strict assurance that 
its strength will not be inadequate during 
the whole period that it will be in service, 
no matter what loads will be applied to 


(') The first mathematical theory of probability 
was the work of Morvre who formulated the law, 
stated subsequently by LApLAcE, which was 
finally attributed to Gauss : the theory concerned 
the game of tossing coins for heads or tails, or 
black and white balls. 


it. But this object comprises a contradic- 
tion. 

The only method to ensure 100 % 
assurances would consist, in fact, in 
subjecting the bridge to the succession 
of loads which it will have to carry and 
meanwhile allowing the weather to pro- 
duce its effects. But this method, assuming 
that it were possible, would in the case 
of failure only provide the required safety 
in the inverse sense and in the other case, 
it would only provide retrospective inform- 
ation. Such an experiment would 
conflict with its own object. 

One must proceed, therefore, by the 
method of calculation and consequently 
admit that the resulting assurance will 
not be exactly 100 °. 

Being obliged to be content with a 
quasi-certainty and not with absolute 
certainty, one is exposed to the conflicting 
factors of danger and inconvenience. 

If the probability of failure tolerated 
for the projected work is too high, i.e. 
the risk being considerable, no one would 
build a bridge, for example, which had 
only 999 chances out of 1 000 of remain- 
ing intact. The residual chance of I in 
1000 is too high, on further reflexion, 
for it to be considered in the case of an 
eventuality which is seriously feared. 

If, on the other hand, a chance 
of failure not exceeding one in a 
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million is demanded, this can be attain- 
ed but only at a cost of a considerable 
quantity of material. 

It is necessary, therefore, to study the 
acceptable rates of risk. 

On this subject, we may quote an extract 
from a report by M. Marcel Prot, In- 
spector-General of Transport, at the 
Third Congress of the International Asso- 
ciation of Bridges and Structures : 

« To design an engineering structure 
« in such a way that failure is completely 
« impossible is to require the probability 
« of failure to be nil. 

« Now, to require a nil chance of 
« failure is nonsense. It is in the nature 
« of things that certain risks must be 
« accepted. To seek a very high level of 
« safety in certain fields involves expen- 
« diture of time, money, work, and 
« materials which may entail, in conse- 
« quence, a reduction of safety in other 
« fields. This is all the more true as one 
« encounters in this subject, as in many 
« others, a law of diminishing returns 
« which makes an increase in safety more 
« and more costly as the level of safety 
« is itself increased. 

« Experience shows that when the 
« probability of an accident is of the 
« order of one in amillion, that prob- 
« ability is taken as practically nil, even 
« if that accident may cost us our lives. » 

The principle that an extremely small 
risk of failure must be tolerated is now 
going to be assumed, without enlarging 
on the idea of varying the degree of 
safety according to the importanoe of the 
material and moral consequences should 
the risk materialize. We will study how 
the principle can be incorporated in the 
design of the projected structure. 
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All techniques invariably begin with 
the empirical method. Builders of bridges, 
as of cathedrals, have in the past learnt 
their trade by starting with proved models, 
modifying them according to their inspir- 
ation and then correcting or abandoning 
the new models if they appeared inade- 
quate. 


Even if there is no other more scientific 
method, such a development nevertheless 
leads to technical progress — in many 
fields this is the only method — but it 
is costly and dangerous. In any case, 
it provides no indication of the degree 
of safety obtained. 

When it is proposed to build the same 
type of structure in large numbers, a 
better method consists of testing a 
sample (!) to destruction in order to 
obtain a measure of its total strength. 
The results always show a not inconsider- 
able amount of dispersion and _ this 
demonstrates the random nature of 
strength characteristics. 


If the level of strength of a type of 
structure is variable, it means that the 
nature of strength is subject to random 
variations or, in other words, that chance 
intervenes. 


Moreover, the intervention of chance 
must not be considered as the act of a 
superior power which could impair the 
law normally governing phenomena. In- 
deed, the previous argument is the sole 
cause of the anomaly. 

In fact, when it was realised that it is 
impossible to test to destruction the 
bridge to be put into service, it was 


(‘) In probability terms, a sample intended to 
be representative of a « population » comprises 
a more or less large number of units (specimens). 
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decided to substitute one or more bridges 
of the same type. To substitute the general 
for the particular, however, is to commit 
an error because it assumes that one 
bridge is equivalent to another one. 


It is convenient to group into one 
category all objects which appear super- 
ficially similar — as it is when making 
abstractions to fit a theory. But this 
diversity does not cease to exist just 
because one chooses to deny or ignore 
its existence. To speak of chance is a 
kind of refuge to excuse our Own ignor- 
ance. 

In addition to the variations of the 
supporting forces there are those of the 
stresses — the magnitude of live loads, 
the wind forces, the dead-weight itself — 
none of these elements are known pre- 
cisely. The measuring instruments them- 
selves are subject to error. 


It is not possible, therefore, to assert 
that the true maximum overloads have 
been brought to bear, even if a trial has 
been carried out true to scale: all one 
can say is that certain values approaching 
them were used. 

The variability of the mechanical qua- 
lities of materials and the variability of 
stresses are the main reasons which 
prevent the prediction of whether a 
bridge will have insufficient or super- 
fluous strength. There are other reasons : 
bad workmanship, deterioration due to 
the weather, disturbance of the founda- 
tions, ete. 

To this can be added the lack of pre- 
cision in the calculations when it is 
necessary, On account of a change in 
method which is undoubtedly in the 
direction of progress and greater economy, 
to adopt the supporting force to the 
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characteristics measured on_ test-pieces. 
The calculation is obviously indispensable 
in the case of work in hand for which 
trials on a large-scale basis would be too 
costly. In any case, it is thought reassur- 
ing for the mind but it engenders its own 
inherent defects. 

Apart from errors contained in the 
principles forming the basis calculations, 
the latter comprise hypotheses which are 
more or less legitimate : the degree of 
embedding, uniformity of the assemblies, 
homogeneity of the materials — hypo- 
theses which distort the results. Errors 
committed are, therefore, of two kinds : 
on the one hand, they are systematic but 
acting in an unknown manner; on the 
other hand, they are random in either one 
direction or the other. 

It can be expected that the systematic 
errors may be reduced by a more refined 
analysis of the phenomena : the theorists 
concerned with structural analysis are 
following this up. But differences which 
are essentially random will always exist, 
being all the more important the more 
the work is neglected either in its con- 
ception, in the calculations of stability 
or in its construction. 

Even the method based on small-scale 
models does not avoid such errors. 


After all, the further one progresses 
from the purely empirical method which 
does not provide any information about 
the degree of safety obtained, the larger 
is the number of reliable links in the 
chain which connects the facts observed 
(quantitative tests of materials, admissible 
stresses, etc.). 

There exist, however, links of a random 
character related to the dispersion of the 
quality of the materials and that of the 
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loads. The development of the science 
of estimation adds further links represent- 
ing errors that the science cannot yet 
measure. Nevertheless, it is possible to 
consider these random links and _ to 
assign to them a range, i.e. a safety margin, 
according to the requirements of the 
case. 


The concept 
of a « safety coefficient ». 


Initially, the science of structural ana- 
lysis considered HOOKE’s law as axiomatic, 
i.e. the proportionality at all points of 
the internal stresses to the strains and 
thus, to the external forces. This meant, 
in a way, that the « working stresses » 
— to use an obsolete term — or, as we 
say now, the « strains ». were below an 
admissible limit which itself was below 
the strain which leads to failure of the 
material. More recently, it has seemed 
preferable to increase the stresses and to 
compare the calculated strains with the 
breaking strains. This method of approach 
enables one to obtain the advantage which 
is to be expected from the theory of 
plasticity (1). Some authors even suggest 
combining underestimates of strains and 
over-estimates of stresses. 

These adjustments made to the bases 
or results of the calculations are deter- 
mined by coefficients : a coefficient reduc- 
ing the breaking strain, a coefficient 
exaggerating the stresses, or both coeffi- 
cients together. The justification for 
doing this, which is not generally stated 
precisely, is that the coefficients cover 
various uncertainties which affect the 


(1) « Safety of Structures », by R. Levi = 2nd 
Congress of the International Association of 
Bridges and Structures — Report I 6. 
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calculation. It matters little, moreover, 
whether the permitted strain is reduced 
to a quarter of that of the breaking strain, 
whether the stresses are quadrupled or 
whether the first is reduced by a half and 
the second is doubled simultaneously; 
it is the product of the coefficients em- 
ployed alone that matters. It is this 
product, which can be called the safety 
coefficient, that must be divided into the 
ratio (non-homogeneous) of the admissible 
stresses to the breaking strain, such as 
it emerges from the strength calculations. 


If the safety coefficients employed were 
varied according to the nature of the work, 
the type of materials and the lack of 
precision attaching to the loads, such a 
procedure would be legitimate. But it 
has become a habit to fix the safety 
coefficients arbitrarily, once and for all. 
In France, in comparing the calculated 
strain with the breaking strain, the value 
of 2 is used for metal (the conventional 
limit of elasticity being taken as the break- 
ing strain), and 3.5 for concrete (the 
crushing strength measured on cubes of 
20 cm [7.87 inches] side-length is taken 
as the breaking strain). If these rules 
have not proved harmful in the past, it 
should not be concluded that they are 
ideal. 

It must be admitted, on the contrary, 
that a safety coefficient which has been 
shown to be at least sufficient for structures 
of below-average design or construction 
(inevitably there are some) and exposed 
to ill-defined live loads, must be too 
large when applied to structures which 
are known to be well designed, easy to 
construct and which are, in addition, 
called upon to carry well-defined loads. 
For example, it is absurd to adopt the 
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same coefficient for a road bridge as for 
an aqueduct. The probability that the 
live loads on the roads exceed their 
theoretical value by a half is not negligible, 
whereas it is not reasonable to expect the 
density of water to exceed 1.1. 


On the other hand, one safety coeffh- 
cient could not equally apply to structures 
made of different materials. The applic- 
ation of arbitrary coefficients involves 
distorsions which falsify economic com- 
parisons which one may be encouraged 
to make, e.g. between metal and rein- 
forced concrete. The development of new 
processes, such as prestressed concrete, 
sets a problem : at which rate should the 
coefficient be fixed to obtain sufficient 
safety without penalising or favouring it 
in relation to other competing processes”? 

The last example even shows that the 
principle of the « safety coefficient » is 
defective. In that part of a prestressed 
concrete girder which is subjected to 
tensile forces, there is a risk of the form- 
ation of large cracks in the concrete 
which theoretically remains under com- 
pression when carrying its working load. 
This risk, therefore, is large when com- 
pression, in the conditions of the cal- 
culation, is weak. .In other words, the 
actual safety is the smaller the higher 
the so-called safety coefficient. 

There is no doubt about the conclusion: 
the traditional safety coefficient is no more 
than a makeshift. In general, it is not 
very rational, sometimes it is frankly 
irrational. 

Its arbitrary character is obvious to all 
and makes the designers a target of criti- 
cism which should really be addressed to 
those persons responsible for framing 
the regulations. « What! » exclaim the 
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laymen, « you develop learned and ab- 
struse calculations and when a precise 
answer has been obtained and expressed 
to two or three significant figures, you 
increase it by a coefficient which you fix 
at 2 or 3 or 4 according to inspiration 
or habits which you cannot justify in 
any way! What is the good of this 
pseudo-science, if you yourselves con- 
sider it necessary to alter its conclusions 
completely? » It is very certain that this 
criticism is justified and that it may make 
the designers themselves doubtful of the 
seriousness with which the study of their 
structures must be directed and controlled. 


It would be very different with rules 
which were varied according to the cir- 
cumstances and which would constantly 
remind the designers of the need for 
good design and construction in order to 
obtain a satisfactory degree of safety. 
Safety rules varied according to the type 
of construction, the variability of the 
characteristics of the materials and the 
care taken in actual construction would 
produce the tangible benefits that one can 
reasonably expect from precautions taken 
in good time. 


Without hoping to achieve so much in 
the first instance, one can try first of all 
to substitute for the traditional safety 
coefficient a coefficient founded on rea- 
soning and not on arbitrary rule or cus- 
tom, in all cases where the carrying 
strength of a structure can be considered 
as proportional to the strength of one 
material, i.e. when failure is produced 
either by doubling the stresses or equally 
well by reducing the strength of the 
material by half (this is not a usual case 
according to the remarks made above 
about prestressed concrete). 
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Assume, therefore, that the manner in 
which a structure is exposed to failure 
is determined by a simple ratio. This 
may be the non-heterogeneous ratio of 
the value C measuring the stresses to the 
value R measuring its strength. One 
can also take the ratio between the 
strain P produced by the stresses and the 
breaking strain R: the numerator and 
the denominator are then expressed in 
the same units. 


It must be noted, however, that if a 
critical value can be expressed by such 


a ratio, e. g. R = |, the values inserted 


either in the denominator or the numer- 
ator must be related to real quantities, 
whereas one never has anything but 
estimated quantities and one knows that 
they are merely approximate, e.g. Po, 
the strain calculated according to the 
maximum stresses in service and Rg, the 
strain regarded as the breaking strain. 
The problem at that point consists in 


Po 
—— small enough so that 
0 


there is only a very small probability < 


fixing the ratio 


oie 
that the true ratio 7 is greater than unity. 


It is necessary, therefore, to consider 


actual load 
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the dispersion of a ratio or a product 
(which is equivalent to the same thing) 
when the two terms are subject to random 
variations. One can, in effect, write : 


eee 
Re VP; R Ra 
and the two factors enclosed in brackets 


are random factors. 


It is even possible to analyse this pro- 
duct into a larger number of factors. 
Thus, consider the ratio C/R : 


actual load 


real breaking strain 


and attempt to tolerate only a small 
probability that it will reach the ratio 


Ce ; 
— of failure. 
Cc 


The calculations based on simplifying 
hypotheses, values of loads and breaking 
strains, etc., are expressed by a ratio: 


GC estimated value of load 


R estimated value of breaking strain 


One can proceed from this ratio to the 
one written above by means of multi- 
plication. 

Ce CS 

Re R 


these factors being, for example : 


Mme Ko Kak Ka 


ie estimated value of load 
actual strain under the action of a unit of stress 
ee strain attributed to the action of a unit of stress 
average breaking strain of the material 
Rae actual breaking strain of the piece 
K average breaking strain measured by tests 
,= 


average breaking strain of the material 
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These factors can themselves be decom- 
posed into products of elementary factors. 
It is a question, therefore, of fixing a 
reasonable limit n to the product : 

Ki oe. Ko pease, egies 


such that 


Hence, for the safety coefficient to be 
valid, it must have a value n which the 
product of numerous error factors must 
not exceed, except for a probability =< set 
at a conveniently low value. 


Previously, the example of a chain was 
used to represent the difference between 
observed facts relating to stresses and to 
the quality of the materials, and it was 
added that random links exist which 
cannot be avoided in any circumstances. 
If one wishes to pursue this illustration, 
one can say that a large number of random 
links are involved, corresponding to these 
different factors. 


Two questions arise. What scale should 
be adopted to indicate the margin required 
to cover this set of links? How are the 
respective ranges of successive links com- 
posed ? 


Overlapping of safety margins. 


The second question will be answered 
first, dealing with the case where one or 
two random variables are added together 
or subtracted from each other (instead 
of being multiplied together as in the 
present case). 

Suppose that an obstacle of dimen- 
sion P, which is not well known, must be 
cleared with sufficient safety, without 
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knowing precisely the length R of the 
jump, but with the knowledge that 
death will result in case of failure (fig. 1). 
First of all, one tries to measure the dis- 
persion of R and P. By repeated trials 
without any load, one tries to measure 
their average values and the arithmetic 
or quadratic means of deviations from 
these average values. 


Margins of safety (R-P) 


This accomplished, one can decide on 
the degree of safety required with respect 
of P and R. 


Assume, for example, that a probability 
of failure of less than | in 10 000 is requir- 
ed and that the prolonged experience of 
the tests carried out to measure P and R 
has shown that in terms of the dispersion 
of P this probability corresponds to a 
difference of at least 0.45 m and that in 
terms of the dispersion of R it corresponds 
to a difference of 0.60 m. In that case, 
R would have to exceed P by 0.45 + 
0.60 m = 1.05 m in order to warrant 
making the jump. 

It is obvious, however, that the safety 
margin will be overgenerous. In fact, if 
the distance P is greater than the expected 
distance by 0.45 m — which could happen 
with a probability of 1 in 10000 — it 
would require an extraordinary chance 
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for the distance R to be over-estimated 
at the same time by at least 0.60 m. 

Abandoning this approach which is too 
simple by far, one can argue in the follow- 
ing manner which is inspired by the law 
of compound probabilities. 

It is a fact that when two phenomena 
are independent of one another, the prob- 
ability of two circumstances affecting 
each of the phenomena occurring simul- 
taneously i.e. the « compound » proba- 
bility, is the product of the probabilities 
of each circumstance taken in isolation. 
For example, if a coin is tossed twice in 
succession, the probability of a head 
being 14, the probability of getting heads 
both times is 4 YY, = 1/4. 

Applying this law without due reflexion, 
certain authors believe that, in the case 
under consideration, it is necessary to 
extract the square-root of the required 
probability and to find a_ probability 
equal to this square-root for both P 
and R. Acting in this manner, one would 
obtain the difference of P and R from 
their means P, and R, which would occur 
once in a hundred times, e.g. 0.30 m 
and 0.40 m. The reasoning then consists 
of supposing that if the margin between 
the average values of the estimates of P 
and R is of 0.30 + 0.40 = 0.70 m, then 
the required safety is obtained. 


This argument is erroneous. A total 
error of 0.70 m on R — P does not occur 
only when one of the errors is greater 
than 0.30 m and the other is greater 
than 0.40 m because, if the first is only 
of 0.25 m, the second can still be greater 
than 0.45 m or, the second being only 
of 0.30 m, the first can still be greater 
than 0.40 m. 

Plot on a diagram the values of the 
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differences P — P, and R — Ro, measur- 
ing them along two orthogonal axes and 
let the values of P and R be represented 
by points within small elementary areas 
whose densities are proportional to the 
probabilities (fig. 2). As it is a question 
of compound probability, the density 
varies proportionately in all the small 
strips parallel to the R axis, according 
to the function of R which is, in fact, the 
function of the probability of R : similarly 
for all the small strips parallel to the P 
axis, Where the density varies proportion- 
ately to the function of the probability 


PAS 


P-Po 


Fig. 2. 


of P. The total mass thus distributed is 
equal to unity. To state that the proba- 
bility of a positive difference of P greater 
than 0.30 m is equal to | in 100, is the 
equivalent of saying that the semi-plane 
to the right of 0.30 m on the abscissa 
contains a mass of 1/100: similarly for 
the semi-plane situated below the ordin- 
ate of 0.40 m. 

The result is, in effect, that the mass 
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comprised in the right-angle whose vertex 
has the co-ordinates 0.30 and — 0.40 is 
equal to 1/10000. This angle, however, 
only covers a part of the semi-plane for 
which P — P, is greater R — Ro. 

To reach the correct result, it is ne- 
cessary to place a straight line at 45° to 
cut off a semi-plane occupied by a mass 
of 1/10 000. This straight line is obviously 
further from the origin than the vertex of 
the co-ordinates 0.30 and — 0.40. To 
calculate this it is necessary to integrate 
the surface without being restricted with 
respect to either P or R. 

It is not possible to do this unless the 
probability function of both P and R is 
known. Fortunately a well-known prop- 
erty of the sum of squares enables a 
suitable approximation to be obtained. 


Suppose, in fact, that it is sufficient to 
know the root mean square deviation of 
the random variables in order to estimate 
the smallest difference required to leave 
no more than the amount of residual 
probability fixed in advance. 

Let SP and SR represent the differences 
from the arithmetic means, then the qua- 
dratic means can be obtained as follows: 


P, = Av (P) . Ro = Av (R) 
( Av (P — Py) = Av (SP) =0 


| 

ROS NAO ROR SAW RY = 0 
ang (AVOPR = AVP — Pp 
: | Ay (SR)2 = Ay (R= Rp) 


Noting that : 
Av (R—P) = Av(Ro— Po + 5R— SBP) 
= Av (R) — Av (P) 
and by forming the expressions 
(R — P— R, + Pp)? = (SR — SP)2 
= (SR)? + (dSP)2 — 2 (dP - SR), 
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it can be seen that by summing the squares, 
the double products contained in the last 
terms are as likely to be negative as posi- 
tive and, in consequence, they cancel each 
other out in the general average. 


Hence, 
Ay [d(R — P)}2 


— Ay (3P)2 + Av (3R)2 


This property of the quadratic mean 
extends over any number of component 
random variables. It shows an extra- 
ordinary peculiarity of the power of 2, 
the power which is also found in the 
law of LAPLACE-GAUsS (the Normal dis- 
tribution) as well as in its characteristic 
function. The basic origin of this peculiar- 
ity, with its tremendous consequences, is 
still a mystery to mathematicians. 

To return to the example above, it can 
be stated that the dispersion of P, that 
of R and that of R — P are proportional 
(see page 948) to 0.45, 0.60 and 
0.452 + 0.602 = 0.75. Consequently, 
the difference of R—P which exceeds 
that of Ro— Po, with a probability of 
1 in 10000 is equal to 0.75 m (without 
appreciable error) instead of 1.05 m as 
given previously. 

It can be said, therefore, that the links 
corresponding to the various random 
hazards overlap to a considerable extent. 
The dispersions combine together by 
merging into one another. The reduction 
is all the more pronounced the more 
large adjacent constituents there are. 
With four equal dispersions, the resulting 
dispersion is only twice as spread out. 

Moreover, it can be noted that when 
one random variable has a small dis- 
persion in relation to certain others, its 
effects on the total dispersion is negligible. 
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The reduction goes even further : it causes 
the irregularities in the constituent dis- 
persions to disappear very rapidly (‘). 


On account of the last reason, one can 
assume without verification, in practice, 
that a random variable follows the law of 
LAPLACE-Gauss, if one can be certain 
that it is the result of several chance 
elements each with similar dispersions 
and that these elements can be combined 
by addition. Statistical tables then enable 
conclusions drawn from a relatively few 
number of tests to be extrapolated. 


This is exactly what is required here 
because it is impossible to envisage the 
testing to destruction of 10000 or 
1 000 000 similar bridges before deciding 
if it is possible to put a few into service. 


Utility 
of a logarithmic — normal law. 


It is necessary now to return to the 
first question raised previously : what 


(1) Consider, for example, the case where each 
of the random variables is determined by a 
uniform probability from — 1/2 to 1/2 and 
ceases abruptly at these values, as in the error 
committed in rounding a decimal number to a 
whole number. In the diagram used previously 
for the sum of two random variables, the prob- 
ability density is uniform on a square : cutting 
the diagram with parallel straight lines on the 
diagonal of the square, and not parallel to one 
of the sides, avoids the probability of the total 
having discontinuities of the first kind, as have 
the constituent probabilities. Discontinuities exist 
of the second kind, which are also superceded 
by discontinuities of the third kind when a third 
random variable is added, and so on. The 
smoothing process continues rapidly, as can be 
seen by superimposing various curves, drawn 
with suitable scales. As soon as it is a question 
of four variables, with dispersions of a similar 
spread, their sum follows almost exactly an 
asymptotic law which is no other than the law 
of Laplace-Gauss (norma! distribution). (fig. 3.) 
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scale should be used to estimate the 
safety margin required? 

To this question, the categoric answer 
is that all scales other than the logarithmic 
are absurd. 

In order to demonstrate this, it is 
sufficient to examine the consequences 
resulting from the previous analysis, valid 
for sums of random variables, if it were 
applied without correction to the present 
problem. 

Suppose, for the sake of argument, that 
the root mean square deviation of R — P 
estimated 30° of the average strength 
Ro of the material. Assuming, a priori, 
that the law of LAPLACE-GAUuss applies 
to the numerical scale of the strains, one 
would limit the service strains to four or 
five times the root mean square deviation 
below Ry : this value would be negative. 
Even nil stresses would be dangerous! 


It is known that when it is a matter 
of a small loss or profit, it makes little 
difference on which basis the percentage 
is calculated. To multiply a price by 1.0] 
or to divide it by 0.99 is approximately 
equivalent. It is a different matter when 
several percentages are added together : 
an increase of 90° (multiplication by 1.9) 
and a decrease of 90°%, (division by 10) 
are not equivalent. 

On the other hand, the addition or 
substraction of the same amount in terms 
of logarithms increases or decreases a 
numerical quantity in the same propor- 
tion. 

The substitution of a logarithmic scale 
for an arithmetic one is required, there- 
fore, for better understanding whenever 
the relationships between dimensions 
under consideration are in terms of 
proportions. This substitution is often 
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carried out in the most varied of fields : 
thermodynamics, acoustics, telecommun- 
ications, etc... Why not do as much in 
the field of structures, precisely where the 
relationships between several units of 
measurement must be considered? 
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values A, and Bo, and the differences 
from the respective means dA and 8B. 
Forming the products AB in order to 
calculate the mean values, one obtains : 


AB = (Ao + 8A) (Bo + SB) 
= A,B, + Ao: 5B + Bo: dsA+ SA- 5B 


Errors resulting from the rounding of decimal numbers. 


cart quadratigue 
moyen — 


t 
a 


a) Probability for one number. 


ecarE quadnatique 
moyen 


c) Probability 
for a total of three numbers. 


écart quadratique 
mo y CG —E 


b) Probability 
for a total of two numbers. 


ecarl guadratique 
moyen ——— 


d) Probability 


for a total of four numbers. 


Bigs ok 
N. B. — Ecart quadratique moyen. = root mean square deviation. 


A clearer understanding will be obtained 
by returning to the same reasoning used 
previously, but applying it to the products 
of random variables instead of additions. 

Consider the product of two K factors 
into which the « safety coefficient » can 
be decomposed. Let the two random 
variables be called A and B, their average 


from which, for the same reason as 
previously (page 950) in connexion with 


the mean average of sums : 
Av. (AB) = Av. (A). Mean (B). 


But similar results are not obtained 
when considering differences of AB from 
the average AjoBo. 
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In fact, these differences can be written 
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as 


(AB ae AoBo)? — (Ao - SB -}- Bo . oA f- 5A M dB)2 


es fab. Ree A SB SA\2 (3B 
=the (z) + {5} a ime edged teal. 
hence 
AB 2 ABE AG BAe 
re 1] ag (| 
Aes: il Peewee 
SA\2 3 By SA\2/3 By2 
= Ay Mc | 2 Baier tet ats pipes 
v(a,) t4v(e) t4r[(Se) Gy] 


The squares of the mean relative differ- 
ences can only be added together as a 
first approximation on account of the 
presence of the last term where the squares 
of relative differences are multiplied 
together. 

In addition, one obtains a clear indica- 
tion of the asymmetry of the dispersion 
of AB values. 

These approximations to simple laws 
which govern the addition of random 
variables increase when one is dealing 
with a number of factors subject to random 
variations, such as the quantity being 
investigated, i.e. Ky K>K3Kz ... 

Every thing is correct, however, if 
instead of considering quantities such 
as A and B, their logarithms are taken 
and the differences of these values are 
taken from the mean of the logarithms. 
In particular, one obtains : 


Av [d(log. AB)]2 Ay [d(log. A)]? 
+ Av [8 (log. B)]2 = «2 + 2 
The Greek letters are used here to 
indicate the quadratic means of differ- 
ences expressed in logarithms. 


This property can be generalised to 
apply to any number of random factors 


and, as before, with every multiplication 
the probability curve tends towards that 
of the normal curve, when the logarithm 
of the product is taken as the variable. 
Thus, two conclusions are reached 
concerning the product K,K K3K4q... 
considered previously, as follows : 


1) The logarithm of the product K,K> 
K3K4 which is the sum of the logarithms 
of K;, K>, K3, K4 has a root mean square 
deviation equal to the quadratic sum co 
of the means «1, «2, «3, «4, etc., of the 
logarithmic deviations (when these devia- 
tions are small, they can be replaced by 
relative deviations) : 


2 2 2 2 2 
Cee Cpt C2 cris “kita 


2) The LAPLAcE-GAuss law applies to 
the logarithm of K,K,K3Kq4. As _ the 
average values of log. K;, log. Ko, etc., 
are nil if K,, K>, etc., have been correctly 
defined, the reasonable limit ” to fix for 
K,K5K3Kzy is obtained by extracting from 
statistical tables the number ” of root 
mean square deviations for which the 
residual probability is ¢, where 


| 


10) 
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and multiplying the root mean square 
deviation by this number — this gives 
log. n corresponding to the solution of 
the problem — and then taking the 
exponential of the product qo 


n= ee 


It might be objected that this derivation 
assumes that the primary dispersions of 
log. Ky, log. K3, etc., are numerous with- 
out a minority of predominant ones, or 
that the latter are normally distributed. 


This criticism is hardly well-founded. 
The most that must be admitted is that the 
dispersions of stresses combine together 
by addition and not by multiplication. 
In general, however, there is one kind of 
stress that is predominant and in this 
case there is no reason to concede that 
it does not conform with the logaritmic- 
normal law, 1.e. the normal distribution 
of probability applied to the logarithms 
of random variables. 

In the case of stresses of a single type, 
of the distribution of stresses in the 
constituent materials, and in the case of 
the strength of the materials, it is possible 
to show, in fact, that all anomalies, all 
errors of estimation, all irregularities can 
be expressed as raising or reducing factors 
which can either be multiplied together or 
divided one by another. 


Simple applications. 


A careful examination of the problem 
has definitely shown that the theory of 
probability allows a rational estimate to 
be made of the margin which it is necessary 
to respect in order to obtain the degree 
of safety judged suitable. Moreover, when 
the conditions of failure are expressed by 
a critical value of a ratio — a ratio between 
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the size of the stresses and the strength of 
the material — this margin can be estab- 
lished in a simple manner by the use of 
logarithms. 


This ratio can be expressed as a product 
of random factors. In the case of each 
one of them it is necessary to measure or 
estimate the root mean square deviation 
of the logarithmic difference from the 
mean of the logarithms, which can often 
be replaced by the root mean square 
deviation in percentage form. The qua- 
dratic total c of these average differences 
%1, 42, %3, etc., gives the root mean square 
deviation of the relationship in question 


If the probability < of failure which is 
tolerated remains always the same. the 
value of 7 is determined once and for 
all. It is sufficient then to multiply 7 
by o and to raise the product to the 
power of e, the base of Naperian loga- 
rithms. Thus is obtained the value of 7 
which the raising factor, due to various 
random chances, is likely to exceed with 
a probability of <: 


n = e%° = total random ratio. 

This number can then be taken as a 
safety coefficient, either to divide into the 
breaking strain or to multiply the normal 
stresses. 

It should be noted that by « normal 
stresses » is meant the normal values of 
the stresses under consideration which 
are the most dangerous ones to be expected 
during the anticipated service life. 

Such a calculation, simple in spite of 
appearances, requires extensive preliminary 
experimentation and research. There is no 
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question, therefore, of repeating it for each 
piece of work. On the other hand, it should 
be impressed on those responsible for safety 
regulations. 

Equally there is justification for carrying 
out a special safety calculation at the time 
when a large structure is being designed. 
The discussion about the various hazards 
to which the work will be subjected suggests 
at the same time that they be measured in 
order to limit them by structural arrange- 
ments. Having a more precise appreciation 
of the risks and estimating their correct 
values better, one can then introduce disper- 
sions adapted to the case under study. 


A considerable saving in the quantities of 


materials used should then be achieved. 


These safety calculations must be made 
to take account of all the factors of 
insecurity or error, but the results must 
in no way be amended later. Too often, 
the usually employed safety coefficient is 
increased anyhow and without reason. 
This has led to really absurd rules. By 
replacing a coefficient of 3 which is 
largely sufficient for metal framework by 
a coefficient of 5, it is thought perhaps 
that safety is increased in the ratio of 
3 to 5. Statistical tables show that if the 
chance of failure was one in an million 
with a coefficient of 3, it can no longer 
be expressed but in terms of millionths of 
one in a thousand-million with a coeffi- 
cient of 5, i.e. the risk of a single accident 
would not be measurable even after a 
lapse of time of several million years The 
requirement has therefore been greatly 
exceeded. 

The first example will be of a railway 
bridge carefully constructed in steel of 
42 kg/mm2 and of medium length. The 
numerical values employed are not, of 
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course, definite in character and are only 
simple estimates. 


a) For the main trellis girders, the break- 
ing strain is the limit of elasticity with a 
normal value of 26 kg/mm? and a root 
mean square deviation of «; = 6%. For 
the normal live-load, the dynamic effects 
are negligible, but the normal load may 
exceed hy 10% the total permanent load 
+ the live-load of a standard train, with 
a root mean square deviation of a. = 4%. 
The other random variables can be combin- 
ed into a dispersion of «%. = 9%. 


o2 = 0.062 + 0.042 + 0.092 = 0.1152 


The probability of failure to be allowed 
in the calculations, taking into account 
the €iiect of «long struts », is e=— 0:5 
10-6, hence, 7 = 4.89 


e 4,89 X 0,115 = e 0,562 — 1,754 


e" = 


This coefficient applies to stresses which 
have already been increased by 10%. 
Thus the stresses must be increased by 
Lb 90-1.754 = 1293 sor the limitjot elasti- 
city must be divided by 1.93 in. order to. 
compare it with service strain calculated 
for the standard train without increase : 


strain in service < 
= 13.5 kg/mm2 


26 
1.93 


b) For longitudinal bracing, the breaking 
strain is that which can be repeated with- 
out any indefinitely increasing deforma- 
tions resulting, say, 32 kg/mm? with a 
root mean square deviation a, = 6%. 

Because of the dynamic effects, the 
normal live-load already increased by 
10%, is practically 1.265 times the total 
load + normal live-load : root mean 
square deviation #) = 5%. 
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For other random variables «3; = 0.10 
o2 = 0.062 + 0.052 + 0.102 = 0.1292; 


The value to take for 4 is 4.75 (not very 
long struts, probability equivalent to 
< = 10-6), hence 


el? —¢ Vols — 1.846 


is the coefficient to apply to stresses 
increased by 26.5%. Thus, they are 
increased by 1.265 x 1.846 = 2.34. For 
live-loads of the standard train which 
have not been increased one must have : 


strain in service << ~——— 
234 


= 13.7 kg/mm2 


The second example is of a road bridge 
in reinforced concrete of medium quality 
with plenty of steel rods. The breaking 
failure is the concrete’s breaking strain, with 


(long pieces, probability corresponding to < = 0.5 
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a mean logarithmic deviation «, = 0.24. 
It is now known that one must compare 
this, not with the bending strain calculated 
according to Navier’s hypothesis, but 
with a strain reduced by 10% because 
of the effects of plasticity. 

In the case of the live-load, it is all very 
well to admit that the normal traffic load 
will be reached half the time, but there is 
a possibility of over-looking the fact that 
an increase by 50°, is not highly improb- 
able in the distant future. Supposing that 
this difference corresponds in the loga- 
rithmic scale to three root mean square 
deviations, then x; = 0.135 which can be 
reduced to x = 0.12 in order to take 
account of the smaller dispersion of the 
dead-load. 


Lastly, the other random variables are 
amenable to a «3 considerably higher than 
metal : lef a; == O05, 


10-°) 


With 7 = 4.98, then: 


G20 == 01242 = 0228-2) 01329 — 
and 
ene = 21.45) = 4.29 


0.294 


The result is the condition for safety 
under service strains (in terms of Navier) 
_ breaking strength ; 
Soe ee ee OR Ger the 
0.9 x 4.29 breaking strength. 
The breaking strength of hardened con- 
crete is naturally intended. 


It must be repeated that in all the cal- 
culations in the preceding applications, 
the numerical values employed still lack 
precision. Some of them are derived from 
statistical reports of a more or less advan- 
ced nature, others are estimates based 


partly on « hunch ». If the results deviate 
little from the usual rules, it should not 
be thought that the wish for such agree- 
ment affected the choice of a), «2, x3. 
adopted in the slightest. 

As, therefore, a greater documentation 
should become available in the future and 
as it is likely that the numerical values 
corresponding to the truth will be reduced 
as knowledge progresses, it is to be 
expected that smaller and smaller coeffi- 
cients will result. 

Statistical analysis of tests of material, 
in particular, will expose the superiority, 
with regard to the tightening of the dis- 
persion, of certain manufacturing methods 
leading to a revision of the safety coeffi- 
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cients which will procure important econo- 
mic savings. 

In this field, the centralisation of the 
dispersed literature which is available 
would be highly beneficial. 


Factors affecting dispersion. 


In conclusion, a brief indication will be 
given of the manner in which the theory 
of probability can be applied to structures, 
such as prestressed concrete, having a 
breaking point determined by the value 
of a function of the random variables 
which is not a simple ratio as has been 
considered until now. 

First of all, normal standardized variates 
must be substituted for these variables. 
As the distribution function of a random 
variable X is assumed to be known, this 
can be done sufficiently well by use of 
a special graph paper, called Normal 
probability paper. The ordinates of this 
graph paper are equivalent to the func- 
tion x which is introduced into the for- 
mula of the standardized Normal distribu- 
tion (LAPLACE-GAUuss law) and they are 
marked off according to the corresponding 
values of the function F of the distribu- 
Hon, 1.e. : 

as ¢: 
—-— dx 


| 5 Oat | ee 
aa 4/2 7 


Along the abscissa are marked the 
values of X corresponding to the integral 
probabilities assumed to be known (fig. 4.) 

The curve described would be straight 
one if X followed the Normal distribution. 
It would be a logarithmic curve if X 
followed a logarithmic-normal distribu- 
tion. In any case, it determines a change 
of variable x (X). 

The dispersions of all variables Xj, X2, 
X3, ... X; are thus all reduced to the same 
scale. 
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In probability terms, the limits occupied 
by a quarter, tenth, and a hundredth of 
the probabilities are called the quartile, 
decile and centile respectively. The last 
decile, the last centile, the last « millile » 


Percentage frequency 


Fréquences 
Qnito 
0.000174 


0,0Gii +3 
0,023 +2 
0,159 +4 
0,50 70 
0,841 $1 
0,977 +2 
0.9936 +3 


( Abscisses 


MM) 75 GD & 


proportiannelles 3 R) 
(Abscissae proportional to R) 
Results of tests on 10000 test-pieces 

Fig. 4: 


begin at the values of 1.28, 2.32, and 3.1 
of the Normal standardized deviates x;. 
The number x;, therefore, describes the 
position of X; in the distribution, no 
matter what it Is. 

Attention will now be given to the 
equation : 


G (X1, aecneniacns) =i) 


which describes the condition of failure 
and to the partial differentials 9 of G 
with respect of x : 
SG 8G dX 
Ph Sip mi aDcXt i, Okt 
The quantities @ determine, in an 
approximate manner, the effects that the 
dispersions of the various random va- 
riables X have on the possibility of failure. 
Consideration of these factors causing 


dispersion first of all raises a qualitative 
It enables those random elements 


point. 
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to be discerned which, in comparison 
with others, are unimportant and can 
therefore be ignored. A random element 
such as, for example, the tension in the 
wires of prestressed concrete is rather 
dispersed. The last factor, written above, 
is in this case not insignificant but the 
corresponding strain is insignificant in 
relation to that causing the failure, which 
signifies that the last factor but one is 
very small, i.e. it has little influence on the 
dispersion. On the other hand, a random 
element which has a small dispersion, 
e.g. the eccentricity of wires in prestressed 
concrete, can have a not insignificant 
effect on dispersion because this eccen- 
tricity has a serious effect on the com- 
pression of the concrete. 

Quantitatively, the factors affecting 
dispersion enable one to calculate fairly 
accurately the most probable conditions 
of failure, if this has a probability ¢, by 
means of the equation : 


2 ail X2 Xi Te 
ae on ec io 
91 92 Pi V > 9? 


In this formula, the dispersion factors 
have the same effect as the mean log- 
arithmic deviations mentioned previously 
and all that was stated about the manner 
in which these parameters combine toge- 
ther is also still applicable. 

It can be seen that if failure is possible, 
the most active factors are also those 
which must be found in the most abnormal 
situation, whereas the factors without 
noticeable influence can be considered as 
normal ones. In a vocal chorus, the force 
and character of a work are shown by the 
soloists far more than by the murmur of 
any member of the chorus. 

To the multiple equation, must be added 
the condition of failure G = O in order 
to solve the problem. The dispersion 
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factors to be taken into account must, in 
consequence, correspond to the circum- 
stances verging on failure. It is necessary, 
therefore, by means of a_ preliminary 
examination, to determine the values of 
random variables which make failure partic- 
ularly probable, and it is in their direction 
that one must then examine the dispersion 
factors in order to obtain a better approxi- 
mation. 


By successive approximation, it is thus 
possible to determine sets of values for 
the different parameters studied which 
correspond to the desired degree of safety. 
These parameters are those which will be 
used in the individual stability calcula- 
tions : dimension of sections, percentage 
of reinforcement, eccentricities, strengths, 
load and admissible live-loads, etc. The 
sets of values of different parameters can 
be grouped into one relationship where 
these parameters appear, for each type of 
structure. Even in the most complicated 
case, it is possible to condense the para- 
meters into two or three terms only. 
Series of graphs or ready reckoners can 
be established, therefore, which enable 
the structural arrangements to be adapted 
to the stresses. 


The employment of safety formulae 
differs from present practice: it will 
nevertheless not be slow in being propa- 
gated. It is proposed to introduce into 
the regulation methods of calculating no 
longer one safety coefficient alone, but 
different raising factors for loads and 
live-loads. To establish these new rules, 
one must be guided by something else 
than inspiration and probability theory 
provides exactly the means. 


For example, let us return to the case 


of road bridges in reinforced concrete, 
and distinguish the dispersion value of the 
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basic weight, denoted by P, and that of 
the live-loads, called S. The first always 
being weak in relation to the second, the 
normal standardized variate associated 
with P is small and as the dispersion of P 
is equally little spread in relative terms, 
P is extremely close to its normal value 
when failure occurs. 

For both types of load, there is the 
dispersion of the strength values, measured 
by x; = 0.24 and the various random 
elements covered by x; = 0.15. The 
quadratic sum of the logarithmic mean 
deviations is given by : 


0.242 + 0.152 = 0.0801 


In addition, one must take into account, 
in the case of the live-loads, the dispersion 
defined by x, = 0.135, hence, 


at + 45 -- a3 = ikiesw 


A simple calculation shows that the 
condition of failure, having a probability 
of | in 100 000, taking into account the 
effect of long pieces, are obtained by 
maintaining P, multiplying S by 

0.1352 


yIeES = 1.327 
exp (4.89 T3735) 


and in multiplying the normal strength 
(i.e. the resistance to compression divided 
by 0.9) by : 


0.0801 
exp (4.89 0.3135) = 0,287 = 0.9 - 0.318, 

Consequently, the safety formula is as 
follows : 

« The bending strain, calculated as a 
result of maintaining the basic load P at 
its normal value and increasing the 
normal live-load by 33%, must not 
exceed the 32 hundredths of the normal 


strength, after hardening. » 


ty 
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Conclusions. 


In conclusion, if the mathematical 
apparatus which must necessarily accom- 
pany all statistical theory surprises gener- 
ally those people not familiar with these 
kinds of calculations, the results are, on 
the contrary, easy to use. 


The remarks made on this subject, 
rather laborious at the beginning, undoub- 
tedly lead to a correct appreciation of 
things. They enable one to distinguish 
clearly, among the divergencies which 
nature presents us with and which we 
begin by neglecting, those which are most 
likely to render false the simplified repre- 
sentation of phenomena that we indulge 
in, and those which are inoffensive. 

Probability calculations, even if the 
data used are imprecise, indicate the 
order of magnitude of the margin in 
reserve against the total of uncertainties 
from which we must protect ourselves. 
They also show which ones must be given 
most attention to reduce their effects. 

As from now, this kind of consideration 
and analysis should be profitable to struc- 
tural science. To prepare future improve- 
ments, it would be desirable for engineers 
to interest themselves in the following 
subjects : 


— calculation of ultimate strength, or 
more precisely, failure, 

— statistical analysis of characteristics of 
materials, 

—— variations of these characteristics along 
a beam, 

— statistical analysis of actual strains 
related to estimated strains, 

— statistical analysis of exceptional wind 
forces. 


[ 656 .222 .5 (492) ] 


Bases on which the timetables 


of the Netherlands Railways are prepared, 
by W. J. DE GRAAFF. 


(De Ingenieur, No. 1, 4th January 1957.) 


Summary. 


To keep the timetables in line with the require- 
ments, it is desirable to analyse the characteristic 
features of the passenger traffic. All heavy con- 
centrations show themselves to be, in different 
ways and to varying degrees, economic centres 
for attracting traffic and are the basis of it, in 
proportion to their extent and importance, the 
traffic invariably being greatest in density and 
volume in the immediate vicinity and decreasing 
rapidly as the distance increases. Short journeys 
predominate, 85.3 % of the Netherlands Railways 
traffic is of regional character and only 14.6 % 
is inter-regional or long distance. 


It is noted that inter-regional traffic is largely 
concentrated over the main traffic arteries con- 
necting the western provinces, which are the most 
developed in commerce and industry, with the 
centres of other provinces. 


The timetable of the Netherlands Railways is 
based on the three principles of regularity, fre- 
quency and most favourable connections : it 
serves regional and inter-regional traffic by a 
single system of trains, mostly semi-direct, covering 
all lines according to a regular timetable. The 
normal service over practically all lines is based 
on hourly intervals so that in each hour there are 
the same facilities for connections, with the result 
that each hour of the day any station can be 
reached from any other station. 

The three main systems which form the frame- 
work of the system are describes each with its 
related system of secondary lines. The special 
requirements of regional traffic at peak periods 
are a pointer to future development. 

The advantages and disadvantages of the system 
are also mentioned. 


The method of compiling the Nether- 
lands Railways ‘Timetable rests on principles 
which are really suitable for it and differ 
greatly from those seen in this sphere in 
other countries. 


Taking as fundamental principles; regul- 
arity, frequency and easy connections, 
there has been built up during the past 
twenty-five years a system which allows a 
passenger to arrive in any hour, at each 
station in the country from any other station 
whatsoever, travelling in each case for the 
same length of time and with identical 
arrival and departure times. 


Why is this so? What are the guiding 
factors? How has this diagram been for- 
mulated, with its multiple connections? 


|, Characteristics of passenger traffic. 


If it is to fulfil its purpose and provide 
the anticipated commercial results, the 
railway timetable must satisfy the needs of 
the public who wish to travel. The starting 
point is therefore to forecast the demands 
of the public. What is learned by those 
who compile the timetable, when they are 
informed by the passenger of his needs and 
preferences? 


A train which departs and arrives at 
times most suitable to the passenger, which 
is fast and preferably does not stop at 
stations where the passenger is not affected, 
and which in addition ensures the necessary 
transit without changing : such demands are 
generally made by the public on the railway 
timetable. The Netherlands Railways carry 
daily about 500 000 passengers and for this 
purpose run about 2 500 trains per day. 
It is obvious that individual requirements 
will conflict at many points. We must then 
make every effort to find a general average 
as a guiding line on which to base the 
timetable. 
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Aantal reizigers van en naar 
Amsterdam 


September 1946 


— Geographical distribution of railway 
passenger traffic to and from Amsterdam. The 
height of the uprights shows the number of 
passengers carried to and from the point in 
question. 


Fig. 1. 


N. B. — Aantal reizigers van en naar Amsterdam, Septem- 
ber 1946 = Number of passengers to and from Amsterdam, 
September 1946. 


Regional characteristics. 


If the analyse passenger traffic as depar- 
ture and destination points at any station 
in Holland in regard to geographical dis- 
persion as well as number of journeys and 
if we summarise the results in diagrammatic 
form (see fig. 1, as an example, for Amster- 
dam) we are immediately conscious of the 
regional concentration of traffic. Business 
and social journeys are always most 
numerous and most intensive in the imme- 
diate neighbourhood and decrease rapidly 
in number as the distances increase. Thus, 
traffic by rail between Amsterdam (860 000 
inhabitants) and Weesp (9 000 inhabitants), 
13 km apart, is approximately of the same 
intensity as between Amsterdam and Rotter- 
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dam, which has 700 000 inhabitants but 
is 90 km away. 


The same picture is shown whatever 


- town is selected (see fig. 2 Maastricht); 


trafic always appears to be concentrated 
predominantly in the immediate neigh- 
bourhoud. The statistical pictures obtained 
always show that each town is an economic 
and social centre of its kind and to its 
own degree, from which traffic originates 
and to which it flows according to its size 
and iniportance. Regions which are highly 
developed commercially and _ industrially 
provide traffic not only proportionately 
denser but also for conveyance over longer 
distances. From the traffic point of view, 
commercial and industrial centres of activity, 
administrative centres and so on, are 
generally the most important. This means 
that the western centres of the country are 
shown by the figures to have traffic of 
comparatively great importance. 


The number of population, structure of 
professional activity and distance are the 
determining factors for the scope of traffic. 


Aantal reizigers van en naar 
Maastricht 


September 1946 


Fig. 2. — Passenger traffic with Maastricht. 


962 BULLETIN OF THE INT. RAILWAY CONGRESS ASSOCIATION DECEMBER 1957 
Aantal 
reizen 
2000000 Regionaal verkeer Verkeer boven Maart 1950 


t 
1900000 fm 6O'km 


1800000 


1700000 


| Aantal 
85, 3°%0 9.902.000 14,7% Ml 1.701.000 reizigers 


60 km 


f 5.538.451 Ontvangsten 


+5 7-5 25 3545 55 6575 85 95 105175125 145 65 


1600000 

1500000] ph 

1400000 

eon | | | Sn nl ead 

1200000 

14100000 
51,5°% £5.888.834 48590 

1000000 

900000 le Sa ee ae, Oe, oe arn 

800000 

700000 

600000 

500000 Geboden 
11,4% Booow 88,6% 59.181 relaties 

400000 

300000 

200000 

lili 

to) l hance! oe ado 


BS 205 725 2%S 265 23S 


420 km 
640 2030 405060 708090100 1270 uO 160 180 200 2200 240 %O 20 3X00 
Fig. 3. — Distances of passenger journeys in km groups of ordinary and return 


journey traffic, reduced to single journeys. 


March 1950. 


N. B. Aantal reizen 
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‘The consequence of this regional 
centration of trafhic, for the traffic conveyed 
by the N.S. is that there is a great pre- 
dominance of short distance passengers. 
Figure 3 shows the relationship between 
the number of passengers carried and the 
journeys made, which clearly shows the 
predominance of journeys of 10 to 25 km 
with the highest numbers in the 15-20 km. 
range. Expressed in percentages of the 
total number of journeys, we see that 


con- 


45.3 % of journeys do not exceed 21 km; 
59.8 % of journeys do not exceed 26 km; 
© of journeys do not exceed 31 km; 
75.9 % of journeys do not exceed 41 km; 

3 %, of journeys do not exceed 61 km. 


number of journeys. - 
journey over 60 km. 
Geboden relaties 


Total number : 11 603 000, 


Regionaal verkeer regional traffic. 
Aantal reizigers number of passengers. - 
point to point services offered 


The function of mass carriers — which 
is what the railways are by their technique 
— is thus fulfilled by the N.S. insofar as 
regional traffic is concerned. 


Facilities over the whole country. 


Limiting the conception of regional 
traffic to a distance not in excess of 60 km, 
85.3 % of the N.S. traffic is of regional 
character; only 14.7 % of the traffic 
relates to journeys of more than 60 km 
and can be regarded as inter-city. 

The relatively small number of inter-city 


journeys (14.7 °% of the total) is, however, 


of great importance from a financial point 
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of view, it provides about 50 °% of the 
passenger receipts. The task of the regional 
carrier, which implies the use of expensive 
equipment designed for mass transport can 
be accomplished, from the financial point 
of view only with the aid of receipts from 
long distance traffic. 


In the third case, it is important to note 
that the number of small distance services 
offered by the N.S. is relatively small and 
is only about 11.4 °%% of the total services. 
Long distance travellers, on the other 
hand, have not less 59 181 point to point 
journeys (88.6 °%) although only sporadic 
use may be made of some of them (for 
example, Workum-Spekholzerheide).  Al- 
though it is undoubtedly of a more sparse 
and scattered nature than short-journey 
traffic, long distance traffic has nevertheless 
definite concentrations over certain im- 
portant railway routes. A more detailed 
study shows that there is a concentration 
on routes which connect the west with 
the most important centres of the other 
provinces. Examining the points of origin 
and destination of this traffic it is seen that 
75 %, of travellers in Holland itself leave 
the large towns with direct connections 
between them and only 25 % the lateral 
lines. The destinations are, for 85 %, the 
main centres of other provinces and for 
only 15 % secondary lines or small inter- 
mediate stations. 

The traffic between secondary lines (or 
small intermediate stations) is only 3 to 
5 % of that over the main routes already 
mentioned. 


Object of the timetable. 


Apart from the feature, which will be 
discussed in detail later, of the marked 
concentration of traffic over certain hours 
(or days) for both short and long journey 
traffic, which the timetable must cater for 
by greater train density, we can summarise 
as follows the objectives to be satisfied by 
the timetable, bearing in mind the features 
mentioned above : 


1) assist the demands of the region for 
short-distance mass traffic; 
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2) provide the means of interprovincial 
transit by through services between the 
centres of Holland and other provinces of 
the country; 


3) for least connections suitable for the 
light and widespread long-distance traffic 
between the different parts of the couniry. 


Il. Timetable compiled 
by the Netherlands Railways. 


The system of timetables compiled by the 
Netherlands Railways over the past twenty- 
five years to meet the detailed requirements 


mentioned above are based on _ three 
principles : 
— regularity; 


— great frequency; 
— assured connections. 


Regularity of service. 


The essential characteristic of a regular 
service is the even interval in the succession 
of trains, the rhythm and cadence. It is, 
in fact, better to think of a rhythmic 
service. It is fundamental to consider, in 
this respect, equal speeds as well as equal 
times of arrival and departure throughout 
the day. 


Frequency. 


The rhythm of the service cannot be 
the same throughout — the intervals are 
related to the density of the traffic. The 
datum of the N.S. in this respect is an 
hourly service, with 30 or 15 min densities 
on routes with heavy traffic, or in some 
cases 20 minutes. At peak periods, the 
scheme is padded to meet the demands, 
but on certain feeder lines the plan is 
reduced to two hours or some trains are 
withdrawn at slack periods. 

The regular service and frequency have 
been developed over the years because of 
the special geographical position and resul- 
tant traffic structure. The concentration 
of the population in the «ring of towns 
called Holland » demands high frequency 
which leads readily to regularity under the 
influence of the need for circulating rolling 
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stock. the possibilities offered by this must 
also be borne in mind, especially as it 
relates to short distances. The regular 
service, which is based on the Amsterdam- 
Rotterdam-Utrecht triangle has been pro- 
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each hour from any station for any other 
station in the country and above this to 
leave at about the same time within the 
hour. ‘This tendency has given its own 
aspect to what we call the nodal system; 


fast trains running on the main routes in 
a regular service with a set rhythm, connect 
at terminal stations and interchange  sta- 


gressively extended throughout the country 
simultaneously with the introduction of 
electric or Diesel traction. 
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connections repeated each hour. 


Connections : each hour, departing from any 


tions with services to and from small lines. 
station for a journey to any other station. 


The principle of feeder lines is applied 
systematically and by concentrating second- 
ary services there arise definite interchange 
at nodal points on fast train routes where. 
with the same rhythmic frequency as fast 


A special effort has been made to 
establish a network of reciprocal connec- 
tions such that a passenger may depart 
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trains, there are other trains which arrive 
and depart over secondary routes. 

It may be mentioned here that the type 
of train on the N.S. known as « rapide » 
is primarily of the semi-direct type according 
to ideas in other countries. All our inter- 
provincial trains stop at some intermediate 
stations of which more than one has no 
importance such as would justify a long 
distance train stopping there. Long dis- 
tance journeys outside a perimeter bounded 
by Zwolle, Deventer, Den Bosch, Dordrecht, 
are not sufficient in number to warrant an 
hourly interval service with sufficient occu- 
pation of available seats, without the 
addition of local line traffic. On these 
lines it is not possible to justify a one-hour 
frequency as well as a stopping service for 


intermediate stations. Our fast inter 
provincial trains must, therefore, as a 
general rule fulfil both functions : long- 


distance journeys and local line traffic; 
these are semi-direct trains. 
dia- 


Structure of the timetable : three basis 


grams. 


The geographical situation is in essence 
the determining factor on the structure of 
the timetable. The Dutch « ring of towns » 
(Randstad Holland) has three focus points : 
Amsterdam, The Hague, Rotterdam. 


Each of these has its own connections 
with important localities of the South, 
North and East. Only the direction of 
traffic towards the South-West (towards 
Belgium and France) is similar for the 
three points and can, because of this, be 
met by the same train service. 

Towards the North, East and South-East, 
the situation is quite different and, because 
of the geographical situation, three distinct 
traffic streams flow to and from Amsterdam, 
The Hague and Rotterdam. These traffic 
streams for the Arnhem-Nimegue and Eind- 
hoven-Maastricht directions intersect or are 
tangential to each other at Utrecht and 
those for Groningue-Leeuwaarden do the 
same at Amersfoort. 


In making the train service to suit the 
more important traffic streams to the main 
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provincial centres, it is quite naturally 
found that the starting points for suitable 
diagrams for the three interwoven basic 
diagrams are Utrecht and Amersfoort, these 
being clearly indicated by their geographical 
location to become basic stations for hourly 
connections between identical groups of 
trains. 


The N.S. timetable is thus based on the 
three diagrams described below : 


Old line (1) (fig. 4). 


1. In the first place, the basic diagram 
of the « old line » is made up of two 
regular interval services which cover : 


Amsterdam-Rotterdam-Roosendaal (later 
extended to Flessingue), and Amsterdam- 
Rotterdam-Eindhoven-Venlo. 


Together, the two services provide a 
service at half-hourly intervals over the 
section Amsterdam-Lage Zwaluwe. 


On these two services a suitable system 
has been built of connecting trains for 
passengers to and from the secondary lines. 
Certains important through connections are 
available because of the half-hourly service 
with the two basic services (region of Gooi, 
Zaan, Kesnnemerland and Vlaardingen) : 
other directions, less important, can be 
serviced by the normal timetable (Betuwe 
line, from Leiden-Woerden and from Enk- 
huizen). At Rotterdam, the old line acts 
as a feeder for North-South trafic and 
inversely, this works for traffic on the old 
line for the Dordrecht direction. 


At Lage Zwaluwe, the two systems of 
the old line act as reciprocal feeders to 
each other (triangular operation). The 
illustrations show that each hour throughout 
the day there are connections at the same 
times which allows each hour the same 
facilities : for travel to all other stations 
on the system and by means of connections 
via Rotterdam to other systems and con- 
sequently the whole country. 


(1) NW. B. — The name « Old line » (Oude 
Lijn) refers to the Amsterdam-Rotterdam-Dor- 
drecht line. 
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Bridge-openings at Rotterdam and Dor- 
drecht, required in principle for twenty 
minutes every two hours for shipping, 
compel inward and outward trains to pass 
on the bridges or in the near vicinity; 
only in this way is it possible to provide 


the required interval for opening the 
bridges. Thus, the establishment of the 
ae 
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Fig. 5 — Basic diagram of the central system; 
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Central system (fig. 5). 


2. Utrecht is the point where the streams 
of traffic between Amsterdam and Maas- 
tricht, and Arnhem-Nimegue and_ the 
similar flows between The Hague and 
Rotterdam converge or cross. Trains on 
these systems arrive at Utrecht each hour at 
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two scheduled services joining at Utrecht with feeder 


services for connections, repeated regularly every hour. 


reciprocal point-to-point services in both 
directions has an effect throughout the 
entire system because of the principle of 
interconnection, These services are a deter- 
mining factor in the compilation of the 
timetable. 


the same time, each on its own side of the 
same platform, to give the passengers each 
change of train. In order to give each 
service the same number of changes there 
is a system of cyclic permutation every 
hour by means of which the two streams 
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of traffic (Amsterdam towards Arnhem 
and The Hague-Rotterdam towards Maas- 
tricht) converge at odd hours and cross at 
even hours (Amsterdam to Maastricht and 
The Hague-Rotterdam to Arnhem). 


The branches to The Hague and Rotter- 
dam combine or separate at Gouda. 
Figure 5 shows how the « old line » fulfils 
at Rotterdam the function of feeder and 
that at Utrecht there are very good con- 
nections with the North-East fast trains 
and the central system. Traffic between 
Brabant and Limburg on one hand and 
between the North and the East on the 
other hand are thus well provided with 
a very good connection every hour at 


Utrecht. 


The ebb and flow system on secondary 
lines is again realised at various interchange 
stations : Amsterdam, Utrecht, particularly 
Geldermalsen, Den Bosch, Eindhoven, 
Maastricht and Arnhem : this is shown in 
figure 5: each hour at the same time 
with all parts of the country. 


Connections with the North and East (fig. 6). 


3. A situation similar to that at Utrecht 
for the central system, also exists at Amers- 
foort for traffic streams for the North and 
East: traffic streams from Amsterdam 
converge on or cross those from Rotterdam, 
The Hague and Utrecht and also that 
coming from the South which is_ itself 
carried by the central system. Here also a 
cyclic permutation of the service has been 
arranged. 


Trains on the « old line » act at Rotterdam 
as ebb and flow lines. 


Combination of branches from Rotterdam 
and The Hague is achieved at Utrecht. 
The connections for joining or leaving 
trains at Amsterdam, Amersfoort, and 
again in particular at Utrecht, Zwolle, 
Groningue and Leeuwarden, as well as 
Apeldoorn and Deventer, also provide the 
opportunity of leaving any Netherlands 
station any hour for any other station, 
from Roodeschool or Flushing. 
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Complementary regional schemes (fig. 7 and 8). 


In the same way as on the trunk lines, 
complementary connections have developed 
on the regularity, frequency and case of 
inter-change. Let us take for example the 
system in the province of Noord Holland. 


An hourly service Amsterdam-Haarlem- 
Alkmaar (i.e. through Kennemerland) to- 
gether with a similar hourly service Amster- 
dam-Alkmaar by Zaan, forms a regular 
half-hourly service on the section Uitgeest- 
Alkmaar. Complementary services every 
hour between Amsterdam-Uitgeest by Ken- 
nemerland and by Zaan not only provide a 
service every half-hour between Uitgeest- 
Alkmaar, but, also half-hourly connections 
at Uitgeest, so that, finally, Alkmaar is 
connected to Amsterdam as well as Haarlem 
by a service every half-hour; alternatively, 
it is necessary to change at Uitgeest or to 
continue on the same train. 


Outward and return journeys are so 
arranged, in relation to each other, that 
at Uitgeest there are branch connections 
from Zaan for Kennemerland and _ vice- 
versa; futhermore, at Amsterdam there are 
connections from Haarlem for and from 
Zaan. ‘Trains in the two directions cross 
at Velsen-Ijmuiden Oost, where a connec- 
tion is available every half-hour to and 
from Ijmuiden. 


In addition to the nodal point of this 
regional diagram at Uitgeest, the stations 
of Alkmaar, Hoorn and Velsen-Ijmuiden 
have regular assured connections whilst the 
whole regional system is integrated with 
the system established for the whole country 
by connections at Amsterdam with the 
central system as well as the North and 
South and at Haarlem where, every half- 
hour, there are connections through trains 
of the « old line » with Roosendaal and 
Eindhoven. 


If we also consider that in the regional 
system of Noord-Holland the circulation 
of trains must be regulated so that trains 
in the two directions must cross on or 
very near the bridge by Velsen and Hem- 
brug, to allow for their opening twice 
every hour for navigational purposes, it 
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will be appreciated that even we on the 
N.S. are astonished at the harmony which 
has been achieved. 

In the same way as Noord-Holland, 
Limburg (fig. 8), Twente, the Ijssel region, 
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Groningue, etc., all have regional timetable 
systems of their own, aligned with the 
national system which is thus all the more 
rigid. 

It is quite obvious that in such a wide- 
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spread system of connections the conse- 
quences of a local modification would have 
wide repercussions. This is the case with 
the reconstruction of Hem tunnel, which 
increased by four minutes the journey time 
from Amsterdam to Zaandam. If it is 
desired to maintain the Noord-Holland 
regional system, with connections at Uit- 
geest. Alkmaar, Hoorn, Velsen-Ijmuiden 
and Haarlem, trains for Zaandam will have 
to leave Amsterdam four minutes earlier 


and arrive from Zaandam four minutes rhythm of traffic at a one-hour frequency 
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Hem bridge would cause a reduction in 
the time for opening the Meuse bridges 
at Rotterdam and Dordrecht. 


Some considerations of the system and its 
consequences. 


The system applied throughout of connec- 
ttons locates and fixes rigidly, one within 
the other, the main countrywide system 
and the regional systems, by which the 


® Rotterdam Utrecht 


two hourly services combined to give half-hour service with 


a complicated group of connections. 


later. This means that if connections are 
to be retained at Amsterdam with fast 
trains for Twente and Friseland-Groningue, 
these will have to be retimed. This, how- 
ever. is not possible because of track and 
station occupation and would involve the 
stoppage of stock for Enschede and Leeuw- 
arden. This retiming would cost, in the 
absence of alterations to station equipment, 
the use of at least two more trains. 

If we look for another solution, similar 
problems arise, for example a change in 
the two directions of travel on the « old 
line », this would have the remarkable 
consequence that the elimination of the 


is felt in the most remote coverns : each 
hour provides a renewed opportunity of 
reaching each station from any other 
station. 

The connections however have the disad- 
vantage as well as the advantage, that they 
are a very complicated network with a 
great amount of interdependence. Without 
there being any expressed demand a 
complete ring of connections has been 
established in the Amsterdam-Rotterdam- 
Utrecht - Hilversum - Amsterdam quadri- 
lateral, with connection times of 5, 8, 4 
and 8 minutes (fig. 9). ‘This ring embraces 
3 hours and continues throughout the day 
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even though it may not in spite of its 
scope, be fully used by any passenger. 

Unplanned, but inevitable, complete 
circuits and cross links have occurred at 
various points which lead to rigidity and 
interdependence of train movements. With 
regard to operation, there is undoubtedly 
a certain vulnerability in the system because 
of the cumulative effect of delay. 


frequent service and ensure the connections 
being made. 

A disadvantage of the system is that the 
train timetables cannot be adapted to the 
times of works opening and closing, nor to 
changing situations. The very great 
frequency of trains reduces this defect 
which moreover, one can only alleviate by 
interposing extra trains. A second disad- 
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Fig. 8. — Limburg regional system : two hourly services combined, those of the central system and those 


of the local service Maastricht-Roermond connecting with the Roermond-Nimegue (Enschede) with 


their connections for arrival and departure. 


Regularity is considered by the public as 
a definite advantage, and for service pur- 
poses too; it is also favoured because it 
allows, in conjunction with the greater 
frequency of trains, intensive rostering 
which is good for rolling stock and train 
crews. ‘The regular service has a corollary 
that the same trains or types of trains pass 
or cross always at the same. stations; 
shunting and train movements are thus as 
uniform as possible from hour to hour. 
Naturally, track, station equipment and 
signalling are adapted to the timetable 
structure so as to give a service procedure 
which is quick, uniform, and simple, which 
is very important with a regular and 


vantage is that the length of stopping times 
at stations cannot very well be adapted to 
changing requirements. At peak hours, 
and particularly with station duties extra 
work which is not spread over the day 
but requires longer halts (mail despatch, 
parcels traffic, newspapers) the interval 
service is most vulnerable. It is not readily 
adaptable for attaching and if necessary 
detaching carriages : shunting time must 
be spread over the whole day or it cannot 
be worked. 

The system is thus admittedly less 
flexible, not adaptable without great diffi- 
culty to local requirements or very close 
conformity to traffic demands. It aims 
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to be the greatest common divisor of traffic 
demands but cannot be more. It is suited 
to general demands but must ignore certain 
details. 

The renunciation of certain transport 
work is inherent in the system and_ has 
been deliberately undertaken on a wide 
scale at the introduction of the system. 
The construction of the present timetable 
which is a process which has taken a few 
years to realise has been concurrent with 
the entry in competition of the motor bus, 
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number of intermediate stations — we are 
releaved of the need to allow stopping 
trains to be passed by fast trains other 
than at nodal points, but never on open 
track. ‘The stopping train thus serves at 
the start for carrying passengers from the 
preceding fast train and at the same time 
acts as a feeder at its destination for the 
following fast train. 


Ill. Needs of peak hours and extra 
trains (fig. 10 and 11). 


With the diagrams drawn up as described, 
however, the needs of the traffic have not 
been fully provided for. The diagrams 
give each, for itself and relative to each 
other, the basic arrangements; the frame on 
which each is fashioned and built up. 
Following the demands, trains are added 
on specified lines and at certain hours (or 
on certain days); shuttle service trains, 
relief train preceding or following regular 
trains, additional Saturday afternoon, Sun- 
day evening or Monday morning trains, 
leave trains or international trains. Passen- 
ger traffic is subject to peaks and _ these 


oss 

eae a occur not only in short distance journeys 
q Se Bae aS rmerrocensosen D+ also in interprovincial and even inter- 
7 : national traffic. The « Gooi » line, the 
ee) ee Epes « old » line and other sections of line 
a suc tae also serving specially for transit traffic for 
{awe Lats if 4 emonovex Interprovincial journeys such as Amersfoort- 
oo Zwolle, Amersfoort-Apeldoorn and Eind- 
Le uaastarcny HOVen-Roermond, are also subject to these 
. fluctuations; throughout the country, over 

Fig. 9. — Vulnerable interdependence of systems: ql lines at the same times. 


occasional connections of closed circuits and 


cross links. 


which has drawn off a lot of traffic from 
rail to road and caused the closing of many 
small stations and secondary lines. 

On numerous lines, particularly where 
the traffic originating warranted an omnibus 


service. there remains only one type of 


train. the semi-direct, and consequently 
there is no mixed service of fast and slow 
trains. The system and, at the same time, 
the train service has been drastically purged 
by the closing of intermediate stations In 
this way — particularly by limiting the 


During these peak periods the normal 
timetable is inadequate and extra trains 
have to be 1un. This gives a beneficial 
indication for the future : subsequent de- 
velopment of the timetable will not be in 
the way of closing up_ the framework. 
Interval service of one hour or half an 
hour are quite adequate outside peak 
periods. | Whilst there may be special 
problems, these occur at peak periods. 
It is right, at this point, to examine require- 
ments in detail and apply special measures 
in the form of faster additional trains, or 
trains with indirect routes. The needs for 
present peak traffic would quite certainly be 
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those which increased traffic would cause, 
in future, to run during the greater part 
of the day and the additional peak hour 
trains at present and in the near future will 
give way, in a subsequent stage to the 
development of a new framework of wider 
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direct trains as at present and faster than 
them. 

Analysis of requirements at peak periods 
is thus particularly important; the trans- 
port of two-way short journey passengers 
is thus relatively easy, but inter-provincial 
(long-distance traffic) is, on the contrary, 


regular services, set up alongside semi- 
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very complicated and it is desirable to 
examine the needs of the traffic flow for 
each train. 

Let us take for example the inter-pro- 
vincial traffic between the province of 
Holland and Friesland and Groningue. 
Figure 11 shows the number of inter- 
provincial passengers travelling Northwards 
on ordinary working days with the various 
trains shown in the timetable. The require- 
ments of the morning and afternoon peaks 
are clearly shown. This is, moreover, a 
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Fig. 11. — Fluctuation in number of interpro- 
vincial passengers (Holland-Zwolle and beyond) 
Interprovincial traffic is concentrated at particu- 
lar hours. 


reflection of all lines and all inter-provincial 
journeys : 40 to 50 °%%, of inter-provincial 
passengers start their journey between 7 
and 9 am. and 4 and 6 pm., Le., twice 
a day in a group of two or three successive 
trains. Inter-provincial traffic is thus 
concentrated on certain hours of the day 
and, as regards departure and arrival times, 
calls for a service which is no less definite 
than that for short journey travellers. ‘hus 
there are special demands to be satisfied 
at particular times. A good forecast well 
in advance, therefore, will have to take 
account of this by inserting additional and 
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faster trains : departures between 7 and 
8 am. and returns between 4 and 5 pm. 

On Saturdays, Sunday evenings, and 
Monday mornings the peak times are quite 
different, following very different demands 
which must be met by appropriate measures. 

However, « there is many a slip twixt 
cup and lip ». It is obvious that it is 
primarily at peak hours that the limit of 
station and track capacity is reached : 
increases in the number of trains at these 
times are often impossible without major 
engineering works. The increase just 
mentioned in the number of trains does, 
in fact, demand considerable work at a 
number of stations. When these are carried 
out it will become possible to introduce 
each hour express trains which are, how- 
ever, only justified at peak hours. This 
story repeats itself on a larger scale and 
under another form: the frequent semi- 
direct service as we know it now has not 
been able to develop amongst the old and 
slow stopping trains. The latter traffic has 
been diverted to the roads leaving the rail- 
way clear for the fast and frequent service 
we have now. However, even faster trains 
have, in their turn, a need for space which 
at the moment is refused them in the 
existing framework. Now it is necessary 
to carry out engineering work to obtain 
space so that the transfer should not take 
place. 


IV. Timetable technique. 


It remains to deal with the technique 
of making up the timetable and to show 
how, starting with running and stopping 
times, we can establish the desired result 
of reciprocal connections at a number of 
points. 

The components of the timetable, that is 
the running and stopping times, are govern- 
ed by the mechanical possibilities of the 
track, the equipment of the stations, and 
the types of traction and loads, as well as 
the signalling equipment. It is also necessary 
to add to this list the amount of rolling 
stock available and the absolute minimum 
time necessary at terminal points before 
returning. 
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In principle, the running of trains — 
the service which the railway industry 
provides and sells to the public — is 
determined by the equipment needed to 
produce it. It is, however, obvious that 
at a large number of secondary points, 
the services must be subordinate to the 
equipment available. 


BULLETIN OF THE INT. RAILWAY CONGRESS ASSOCIATION 


DECEMBER 1957 


Type of traction. 


Taking into account the speeds allowed 
on various sections and local speed restric- 
tions, we can fix, by various calculations 
and test runs, the running times for different 
speeds and types of trains : electric multi- 
unit sets, locomotive - hauled trains, Diesel - 
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train movements in 


The track. 

The standard and condition of the track, 
such as gradients, curves, types of ballast, 
types and weights of rail, condition of 
bridges and other structures impose certain 
limits on permitted speed and those imposed 
differ with the type of rolling stock. These 
limits are fixed by regulations. 


I BREUKELEN 
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¥ 
HARMELEN 
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. — Interdependence of train movements. Succession at short intervals of concordant and crossing 
the triangle Harmelen-Breukelen-U trecht. 


electric trains and motor coach sets, etc.: 
for hauled trains, differing loads and 
composition (passengers and freight). 

These running times constitute one of 
the factors on which the timetable is 
formulated : they are results taking into 
account operating/rolling stock and operat- 
ing/track data. 


DECEMBER 1957 


Standing time and movement of stock. 


With the running times, the standing 
times at stations and the times for move- 
ments of stock which have to be undertaken 
at stations form another important element. 
The times needed for boarding and alight- 
ing, connections, coupling and uncoupling, 
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signal ; no train must enter a block section, 
that is a section of track between two 
signals, before the preceding train has left 
that section. 

The compiler of the timetable must know 
at how many minutes interval the move- 
ment of trains can proceed without reaching 
a stop signal. 
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Fig. 13. — Arrival and departure movements at Utrecht. Crossing movements following at very short 
intervals. 


The situation at junctions is even more 
complicated : let us take for example the 
triangle of lines Utrecht-Harmelen-Breuke- 
len and the operation of trains each hour 
between A + 13 and A + 25. These 
operations can be concordant, conflicting 
or independent. Concordant trains (for 
the same destination) must remain at a 
sufficient distance from each other: at 


locomotive movements, etc., must be cal- 


culated and shown. 


Signalling. 

A train is not alone on the line : in front 
and behind, care must be taken to have 
always sufficient space to ensure safety. 
Always, between two trains, there must be 
at least one signal which is a stopping 


4 
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least one block section apart. Even in the 
case of conflicting trains, it is necessary to 
provide sufficient time between the move- 
ments of trains. Here, too, when a block 
section is temporarily occupied a second 
train cannot enter and the latter will meet 
a stop signal. 


Figure 12 shows four positions arising 
successively between Woerden and Har- 
melen where a group of four trains operate 
at an interval of about 4-5 minutes; the 
train from Leiden towards Utrecht, followed 
by a Rotterdam-Amsterdam train, then the 
Hague-Utrecht train and finally Rotterdam- 
Utrecht. Simultaneously, a group of four 
trains are running in the reverse direction : 
Utrecht-Rotterdam, Utrecht-The Hague, 
Amsterdam-Rotterdam and Utrecht-Leiden. 


It is necessary for the Rotterdam-Amster- 
dam train to leave the group near Harmelen 
across the path of the four trains in the 
reverse direction : four minutes after the 
passage of the end of the Utrecht-Rotterdam 
line, but also four minutes before the 
Utrecht-The Hague train; this movement 
splits exactly the timing of two successive 
trains (sketch 2 of fig. 12). 


Sketch 4 shows how the Amsterdam- 
Rotterdam train takes its place in the 
succession of trains 4 minutes after the 
Utrecht-The Hague and four minutes before 
the Utrecht-Leiden train. To allow the 
operation of this movement, it was necessary 
in 1954 to double-track the section Har- 
melen-Breukelen. Sketch 4 of figure 12 
also shows how the Rotterdam-Amsterdam 
train passes the Breukelen Junction 4 minutes 
before the Amsterdam-Utrecht train crosses 
the same junction in the opposite direction. 
The preceding Amsterdam-Utrecht train 
arrives at Utrecht as the preceding Utrecht- 
Leiden train clears the road. : 


The high frequency and bunching of a 
large number of trains with a small period 
of time in Many connecting stations, which 
is inherent in the system chosen, gives rise 
to many problems relative to track and 
line occupation. It causes at many places 
conditions which allow small tolerance in 
train movement. 
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Stations. 


It is clear that stations are one of the main 
concerns in the organisation of the service. 
Trains must be formed at stations, be 
loaded and unloaded, additional coaches 
must be coupled and uncoupled, locomo- 
tives changed and connections ensured. 
Trains must, therefore, be at the available 
platform at a suitable time; they must 
be able to arrive without obstruction and 
after an appropriate period (sometimes 
longer than is strictly necessary) be able 
to depart without hindering or being 
hindered by another train. Approaches to 
main stations are therefore, whether they 
are one or two tracked, the points where 
at certain times a large number of train 
movements must be carried out and these 
cause the most complicated timing prob- 
lems; it is frequently necessary to make 
sacrifices in the form of loss of time or 
lose a connection which might be possible. 
All trains cannot enter simultaneously at 
the most suitable moment. ‘This is the 
result of the reciprocal connection between 
the timetable and the equipment. Although 
the demands of the timetable determine the 
principal features of the equipment, con- 
versely the availability of the equipment 
determines the details of the timetable. 


The system based on a frequent service 
with connections to and from all directions, 
repeated every hour and carried out in a 
minimum of time causes at key stations 
such as Utrecht and other junction points 
a large number of train movements which 
are mutually conflicting (fig. 13). 


The four successive situations shown in 
this figure how the station is completely 
filled, how the connections are made and 
how the station becomes clear again. <A 
large number of conflicting train movements 
must be carried out with the shortest 
possible time interval. 


An examination has been made of all 
possibilities for providing station facilities, 
Movement of trains is studied, in practice, 
to the minute, and maximum efficiency 
obtained from the stock of vehicles by 
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providing very short intervals at terminal 
points before re-use. 


A small modification to a single train 
in the timetable, which is a minutely 
detailed compilation, very quickly elves 
rise to a series of alterations to numerous 
trains. Similarly, delay to one train can 
cause delays to a whole group of trains. 
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Conclusions. 


Intensive operation in stations and use 
of stock obviously leads to the most severe 
demands as regards quality of rolling stock 
(careful and regular maintenance) and the 
quality of the remainder of the railway 
equipment as well as last but not least 
the skill of the staff. 
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New S.N.C.F. equipment for automatic 
signalling at level crossings, 
by J. WALTER, 


Ingénieur en Chef a la Direction des Installations Fixes de la Société Nationale des Chemins de fer frangais. 


(Revue Générale des Chemins de fer, April 1957.) 


1. INTRODUCTION. 


Level crossings —the « no man’s land 
which is occupied alternately by road and 
rail— demands from both users strict disci- 
pline and methodical precautions, in order 
that the conflict of requirements should be 
free from danger. The urgent character as- 
sumed by the problem in recent years has 
led several countries to introduce, on an in- 
creasingly international plane, regulations 
applicable to all road vehicles. Under the 
same conditions, railway equipment must 
play its part, particularly as regards auto- 
matic signalling to warn road users of the 
coming of a train. 


France has for a long time watched Amer- 
ican tests with automatic signals, without 
taking part in the tests; during recent years, 
however, the application of such signals has 
been greatly developed. ‘Technical problems 
have had to be resolved in special condi- 
tions, some of which caused numerous dil- 
ficulties. ‘They have provided experience 
of their value in various respects. Now that 
a relatively high number of installations 
have been made at various points and a fair 
proportion of them have been in service for 
a number of years, it is worthwhile to form 
some main conclusions. ‘This article is de- 
signed not to discuss the mandatory aspect 
of the question, but to offer some technical 
considerations and indicate present progress. 

In fact, even with this restricted aim, it 
is desirable to refer to the main regulations 
in force, since the technical equipment has 
been designed to comply with their requi- 
rements. ‘This reference is all the more 
necessary as the regulations have been con- 


siderably modified since the start and this 
has caused serious technical difficulties be- 
cause of the need to change from one con- 
dition to the next with the least possible 
delay and expense. We shall indicate in 
the following chapters the measures taken 
to keep to fixed programmes and provide 
some details of various improvements intro- 
duced to take advantage of recent technical 
improvements. 


ll. SEMI-INDICATORS 
AND SEMI-BARRIERS. 


At the time when the S.N.C.F. decided 
to proceed with methodical tests with a 
view to establishing automatic signalling to 
announce the approach of a train to a level 
crossing, there was no universally accepted 
doctrine. In fact, the only important ap- 
plications were in the U.S.A. where they 
offered great diversity and the warnings 
were far from uniform. 

The S.N.C.F. in agreement with the Min- 
istry of Public Works inclined towards a 
signal (fig. 1 and 2) in which the approach 
of a train was communicated to road users 
by a red winking light with a warning 
notice « Beware of trains Danger » (1). 

This notice, currently known as a « semi- 
indicator » was made up of two parts, not 
visible when no train was near as they were 
then edge-on to the road traffic. The auto- 
matic announcing device caused each of the 
sections to turn and when closed together 


() See « Revue Générale », March 1949, 
article by Mr. R, Lfvrt: « New automatic 
signalling equipment for level crossings ». 


DECEMBER 1957 


they formed a semi-circle on which the 
warning could be read. <A bell signal was 
started, as well as the light and warning 
notice. 

First’ fitted at Ervy-le-Chatel, on the 
Troyes-St. Florentin line, the installation 
was soon completed. In practice, it ap- 
peared beneficial to have, instead of a 
single red light, two winking red lights, on 
each side of the track, these could wink 
either simultaneously or alternately. As a 


signal. 


Ervy-le-Chatel 


and 2. — type 


Fig. | 
Signal cleared. Signal shown. 
general rule, the two red lights were arrang- 
ed horizontally between the warning notice 

and the St. Andrew’s cross (fig. 3). 

Signalling equipment of this kind, with 
one or two lights, calls for a very smal sup- 
ply of energy because the winking lights are 
illuminated only for the passage of trains. 
This method of signalling was part of the 
St. Andrew’s cross installation and included 
a warning in French. 

International tendencies in this direction 
now are to use as far as possible a self- 
explanatory signal, visible at a great dist- 
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ance, universally understood, preferably to 
a text in the language of the country. More- 
over, as a result of large scale experience 
in the United States good results had been 
obtained with movable arms, a sort of short 
barrier, hinged at the red lights (fig. 3). 
The arms are painted red and white and 
made light-reflecting; they are held vertical 
when no train is imminent and take a hori- 
zontal position when a train is approaching 
and remain so until the train is clear. Be- 
cause the length of these arms is not equal 
to or does not exceed half the width of the 
road, the road vehicle can easily avoid the 


arms — called half-barriers — if they are 
lowered whilst the road vehicle is on the 
railway. The presence of these half-barriers 


cannot fail to attract the attention of a road 
user in a more imperative way than the fold- 
ing warning notice. 

Another improvement has been the separ- 
ation of the two red lights, the arrangement 
adopted having the effect of showing them 
on each side of the road. In these condi- 
tions, when there is a bend in front of the 
signal, or when one of the lights is acci- 
dentally obscured, the other one remains 
visible. 

To take advantage of these improvements, 
the S.N.C.F. in agreement with the Ministry 
of Public Works converted during 1955 to 
semi-barriers, some hundreds of two-part 
warning signs installed at level crossings. 

The use of this automatic signalling at 
level crossings is subject to the fulfilment 
of certain conditions : essentially, there are 
the need for visibility sufficient for an ob- 
server on the road 3.50 m or less from the 
nearest rail at an operating time below an 
agreed amount. (We know that the « oper- 
ating time » is the arithmetical product of 
the average number of railway journeys by 
the average number of road journeys using 
the level crossing during a period of 24 h.) 


Ill. FUNCTIONING 
OF THE EQUIPMENT. 
1. General. 


The functioning of the equipment in its 
most simple form is shown in principal by 
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the diagram in fig. 4. (This diagram refers 
to single track equipment, with trains work- 
ing in both directions.) 

The passage of the train is denoted by 
electromechanical pedals, or electrical con- 
tacts which are controlled by small levers, 
moved by the wheels (or by the flanges). 
These levers are solid with pistons mounted 
in fluid carrying cylinders which have the 
effect of delaying the return of the lever 
to avoid shock by the repeated striking of 
successive wheels. 


Premiere _signoalisotion 
Signo/ type Ervy-le-Chole/ (a 1 feu) 


1 feu rouge 


Croix de St4ndre 
eé cem/-poncorte 


sd 


Vore ferree 


A 


Deuxiéme _signolisotion 


ROUTE 


2 feux rouge. 


Cro‘x de StAnore’ 
et cem.poncorle 


Vore ferree 


ROW TE 


| 
| 


S/onalisotion actuelle, 
C9 oem/-borvere) 
feu rouge — 
Cro ole St Anore 
ee 


| Qemi. borriére 


= 
KR 
2 
Fig. 3. — Development of road signals. 

Na Bs — Feu rouge = red light. — Croix de 
St. André et demi-pancarte cross & warning 
notice — Route = road. — Voie ferrée =. railway 
line. — Demi-barriére = half-barrier. 


Signo/ type Ervy./e .Chéte/ complete & 2 feux. 
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Why use these pedals, when every other 
country — in particular the U.S.A. uses only 
track circuits ? 

If the S.N.C.F. use pedals — these are in 
fact electromechanical pedals — it is because 
in the equipment programme, level cros- 
sings suitable for the new automatic signal- 
ling were located for the most part on lines 
used by light railcars which are not certain 
to operate track circuits. The S.N.C.F., it 
is true, did some time ago introduce track 
circuits which provided a high degree of 
reliability for de-exciting track relays when 
such vehicles, even very light ones, passed 
over them (‘). At the beginning, however, 
this track circuit was used in station areas. 
Additional experience would be necessary 
before extending its use further. In addi- 
tion, this track circuit requires, in prac- 
tice, a supply of current from the industrial 
mains which is not always available at level 
crossings. Finally, especially on single lines, 
the automatic warning of approach with 
track circuits still includes, in the present 
stage of technical development, complicated 
apparatus which is not needed when pedals 
are used, the latter having very great adap- 
tability particularly when the warning zones 
are near stations. 

It can be mentioned that there are two 
types of pedals : one acting in exactly the 
same way for either direction of travel, the 
other acting in different ways according to 
the direction of the train passing over, this 
difference of operation being obtained by 
the action of two interlocking levers. On 
single tracks, it is generally the latter type 
which is used. It is manufactured by the 
« Société Industrielle de Liaisons Electri- 
ques ». The interlocking of the two levers 
is a vital part of the equipment. It can 
operate under the most difficult conditions, 
as a pedal of this type has satisfactorily 
passed a test with rolling stock running at 
331 kin/h (206 miles p. h.) during the world 
speed record runs. At the same time main- 
tenance in a satisfactory condition needs 
careful attention. A series of improvements 


(*) See « Revue Générale », September 1954, 
Paper on: « Progress in track circuits, using 
electronics ». 
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has provided a higher standard of opera- 
tion. As no other devices meet the require- 
ments with less maintenance, however — 
and many inventors have tried in vain to 
produce one — this type of pedal, simple 
and ingenious, must be considered the most 
suitable for the service required from the 
equipment in question. 


Pedale donnonce 
(Fype vore unique} 


Relais de déclenchement 
dala signalisotion 
routiere 
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reaches the first pedal, the relays are de- 
excited which causes the automatic signals 
at the level crossing to come into operation. 
When the vehicle reaches the second pedal, 
this causes the first or warning pedal to be 
re-excited provided the pedal control relay 
allows. Where, because of accident, the 
second, or clearance pedal has its lever 


Pedale d’etfocement 
(Fype voie unique) 


Feux de 
signalisation 


Moteurs des 
demi barriéres 


gt a ra) rer ol ese Sonnerie 
, tontack O 
cou riabaissement 
deh Femi borri¢re 
Fig. 4. — Automatic road signalling. 
Simplified basic diagram (for one direction). 
Single track used only by railcars. 
i E i i = si — Pédale 
y — édale d’annonce = warning pedal. — Type voie unique _ Single track type. : 
pert Soa clearing pedal. — Relais de déclenchement de la signalisation routiére = road signal 
release relay. — Feux de signalisation = signal lights. — Moteurs des demi-barriéres = barrier arm 
motors. — Sonnerie = bell. — Contact coupé par l’abaissement de la demi-barriére = connection cut 


by the lowering of the barrier arm. 


2. Lines used only by railcars. 


The diagram in figure 4 covers the case 
of a line used solely by railcars. 

The principle of operation is very sim- 
ple: when the first axle of the vehicle 


kept down, this relay would de-excite it and 
prevent re-excitation of the warning pedal 
to prevent any mishap. ‘The road signal is 
cleared as soon as the warning relay is re- 
excited. A bell is rung to signal the lower- 
ing of the barrier arms and continues to ring 
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until the arms are in 2 horizontal position. 

This system, which is very simple, is very 
suitable for a line on which railcars only 
are used. The clearing pedal then is locat- 
ed at a distance from the level crossing only 
slightly greater than the length of the rail- 


ae 
D> pew one 


; 
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pedal cannot be far enough away to cater 
for the full length of the longest train; in 
fact, for short trains, with such a disposition 
the clearance of the signal would be a while 
after the passage of the train and nothing 
is worse than systematic delays because they 


Fig. 5. — Automatic road signalling. 
Simphfied basic diagram (for one direction). 
Single track line used by trains of varying lengths. 
N. B. — Zone isoke = imsulated area (see fig. 4 for explanation of other French terms). 


cars, about 50 m. In this way, the signal 
ts cancelled as soon as the railcar has passed 
the crossing. 


3. Lines with insulated sleepers and 
non-welded track used for trains of 
varying lengths. 


Where long trains run on the line, the 
above method is not suitable. The clearing 


cannot fail to encourage in road users dan- 
serous habits, by suggesting to them hazard- 
ous interpretations of the reason for con- 
tunuance of a stop signal. 

In certain countries, the difficulty has 
been countered by the installation of a 
short pedal with a time-log return, imme- 
diately beyond the crossing. This arrange- 
ment has not been adopted by the French 
authorities because it has a risk of accident 
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if a train should come to a stand whilst 
still foul on the crossing. The signal would 
not wait to be cleared because the pedal 
would have been depressed and would re- 
turn to the open position. There would 
then be a train across the level crossing 
with no light to warn road users. 


To meet this problem, the S.N.C.F. has 
adopted the installation on the track, in 
line with the roadway, of a device which 
confirms with certainty the presence or 
absence of a train. Wherever it is possible 
to insulate the rails from the sleepers and 
from earth, this is made a track circuit. 
When insulation of the rails is not practic- 
able, the S.N.C.F. use a long pedal which 
has the same purpose as a track circuit. 


The diagram in figure 5 shows the prin- 
ciple of this arrangement where use is made 
of the normal insulated track circuit. 


In the absence of a train, the release 
relay for the road signal is excited, the 
lights are out and the half-barriers raised. 


When a train operates the warning pedal, 
the auto-link relay is de-excited causing the 
lights to operate and the arms to drop. 
When the train reaches the insulated sec- 
tion the track relay is de-excited and the 
clearing pedal is in turn depressed. The 
road signal release relay is re-excited when 
the insulated section relay itself is re-excited 
and the clearing pedal is still depressed. 
In this way, the road signal is cleared when 
the train is clear of the crossing. In fact, 
the working diagram comprises a_ pedal 
relay with delayed de-excitation. If a train 
is accidentally halted on the crossing the 
track relay remains de-excited which ensures 
that during the whole of period concerned, 
the signals are operative. It must be added 
that the case of a light railcar or bad shunt- 
ing would also give correct operation be- 
cause, when the railcar actuates the clearing 
pedal, it clears the crossing. Even if the 
track relay was not affected by being run 
over, there would be no incorrect signal. 
A full and simple solution has thus been 
found to the difficult problem of automatic 
road signals at level crossings. 
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4. Lines with insulated sleepers and 
welded rails used by trains of varying 
lengths. 


The arrangement mentioned above is per- 
fectly suitable for a non-welded track on 
insulated sleepers. We know however that 
progress in track equipment is tending 
to the welding of rails over considerable 
lengths. A large part of the correspond- 
ing benefit will be lost if it is neces- 
sary to fit insulated joints at level cros- 
sings. This difficulty has been overcome 
by using the latest electronic signalling 


et Bloc émelteur récepteur 


| 
1 
* 


Fig. 6. — Track circuit without insulated joints. 
(Electronic track circuit at 8 700 cycles.) 


equipment ('). A track circuit which does 
not need insulated joints has been used. 
Its effective length is reduced, but it is 
sufficient for the purpose of this instal- 
lation. Supply to the track circuit is by an 
oscillator which provides current at a fre- 
quency of about 8700 cycles. At this fre- 


(‘) Electronic track circuits are also described 
in the « Revue Générale », article of Septem- 
ber 1954, mentioned earlier. This reference 
is to the product of the « Compagnie de Si- 
gnaux et d’Entreprises Electriques ». 
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quency the track presents characteristics (*) 
such that shunting by a train is operative 
only when it comes near the insulated sec- 
tion. In the layouts used the distance be- 
tween the « out-put » and « input » con- 
nections to the rail is from 20 to 30 m. 
The connections are, by definition, the 
boundaries of the actual section. A train 
is thus able to de-excite the track relay 
when it is a distance away from the nearer 
limit of the section of about 20 m. In the 
same way, the track relay can be kept in 
the open position after release of the far 
end of the section, when the train is at a 
distance from this far end of about 40 m. 
In these conditions, the pedal for resetting 
the warning relay at the level crossing is 
installed at a distance of at least 50 m 


from the trailing end of the sections fed at 
8 700. cycles. 


Cy 


Niveou 
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and two repeater contacts. The current 
sources used are either lead accumulators 
(24 cells of 20 Ah) or sealed liquid cells. 
The diagram in figure 6 is for the latter 
type of feed. 

It may be noted that the basic diagram 
in figure 5 must be slightly modified when 
a Fok circuit of 8700 cycles is used. In 
effect, the insulated section in practice em- 
braces the clearing pedal. It is thus con- 
venient to re-excite the warning pedal by 
the return to rest of the cancelling pedal 
and the freeing of the insulated section. 


5. Lines with non-insulated — sleepers 
used by trains of varying lengths. 


The equipment described above is suit- 
able, either in the exceptional case of lines 
used solely by railcars or on lines used by 


F 


! 


Rampe D Trongon A 


Trongon B | 


Trongon C | Rampe E 
ae 


>} 


| zm 
Elément central! 
Moint 1° 


Fig. 7. — Saxby pedal. 


N. B. — Niveau du rail = rail level. — Rampe = slope. — Trongon = section. — Elément central = 
centre unit. — Joint: articulé, rigide = joint: articulated, rigid. 
A transmitter/receiver set (fig. 6) com- trains of varying lengths where the track 


prises, on one hand an electronic oscillator 
with grid/plate coupling by a P.T.P. type 
202 P electronic tube and a coil and con- 
densers system in resonance with the track 
circuit at the frequency of 8 700 cycles; on 
the other hand, there is a receiver with a 
series resonant circuit opposing the passage 
of traction current, a booster transformer, 
rectifier and capacitator providing practical- 
ly direct current to the track relay (2). 
The latter is a D.C. relay with one element 


(‘) As the section is not limited by the joints, 
the parts of the track on each side of it each 
form a resistance, the impedance characteristic 
having a modulus of 12 ohms and for argu- 
ment 12°, for average, damp, ballast. 

(?) A’ transistor assembly without 
valve is also being tested. 


electronic 


allows isolated sections. 


There still remains the question of track 
where this is not possible, either because 
of metal sleepers or concrete sleepers which 
cannot be insulated. 

A problem of this kind was set to the 
S.N.C.F. about ten years ago for equipping 
standard straight track on a single line. It 
was necessary in this case to control on the 
diverted track, the release of the points at 
the doubling point so that the signal could 
be off only when the crossing was effec- 
tively set. The « Etablissements Saxby » 
produced a pedal 18 m long — greater than 
the wheelbase of various types of vehicles — 
the pedal being depressed by the presence of 
a tyre on the rail. The pedal operated a 
switch, the contacts of which reported the 


réicule —Q— 
rig de —= —— 
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presence or absence of a 
same way as a track relay. 


vehicle, in the 
This type of 
it had, 


pedal was satisfactory in this case 


Fig. 8. — Pedal contactor box. 


Position repos 


Contect_ étobli 


— Electrical equipment of the pedal 
in free position. 


FE 


© 


Fig. 10. — Electrical equipment of the pedal 
during passage of a train. 


however, two drawbacks, firstly, it was de- 
signed only for slow speed running; second- 
ly, it was operated by the wheel tyre which 
involves an element of unreliability from 
the relationship between the width of the 
tyre and its position on the head of the rail. 

The same manufacturer, at the request 
of the S.N.C.F. and in collaboration with 
them, improved the equipment to overcome 
these defects. Firstly, the new pedal was 
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fitted inside the rail and was actuated by 
the flanges. Secondly, it included articu- 
lated joints which allowed for the highest 
speeds at level crossings. 

Figures 7, 8, 9 and 10 show the structure 
of the pedal and its operation. It comprises 
in the main 


an angle-bracket composed of a centre 
unit in three sections, A, B and C with 
lengths of 6, 7 and 6 m respectively, rigidly 
assembled, and two end units D and E 
forming approach ramps and jointed to the 
ends of the middle unit; 

— seven contactor boxes F carrying the 
middle unit which ensure its re-elevation 
by springing. 

— nine supports G fixed under the rail 
shoes by bolts and clips; one end of the 
angle bracket is articulated directly on to 
a fixed part, the other end and the seven 
contactor boxes are linked to the other 
supports. 

Each contactor box is equipped with two 
contacts. In these conditions, the electrical 
portion of the pedal comprises two parallel 
circuits each having seven contacts in series 
and opened when the central unit is in the 
raised position. 

A pedal of this kind acts in the same way 
as the track circuit in figure 5. It can be 
used on a track having flat-bottom rails on 
cross or longitudinal sleepers. “The spacing 


of the supports is at 3 m (}). 


IV. MAIN TYPES 
OF HALF-BARRIER MECHANISMS. 


During the first stage of equipment, level 
crossings, as already mentioned, were pro- 
vided with signals incorporating warning 
notices. These notices were subsequently 
converted on the site to half-barrier arms, 


() In the case of automatic road signalling 
at level crossings, such Jong pedals could be 
replaced by electronic track circuits of suitable 
frequency (actually much higher even than in 
the case mentioned), as soon as tests now in 
hand by the S. N.C. F. are completed, these deal 
with the installation of track circuits on lines 
without joints, event where the sleepers are 
considered non-insulating. 


986 BULLETIN OF THE INT. RAILWAY CONGRESS ASSOCIATION 


as described in the following paragraph. At 
the same time, this conversion, which gave 
rise to some tricky problems, could not be 
made for every length of barrier arm. It 
was possible only when the length of the 
arm to be raised and lowered was less than 
a specified limit of 2.30 m. In practice, 
this restriction caused no difficulty because 


Fig. 11. 


the first level crossings provided with auto 
matic signalling were generally on narrower 
roads. Special arrangements, described 
later, were taken to keep the movable arms 
as light as possible. The converted fittings 
form what it is convenient to call « light 
weight barriers ». Six hundred and forty 
seven level crossings are fitted with this 
type. 


— Level crossing with automatic 
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Another design of light weight barrier is 
that by Mr. Desvaux, Engineer of the Ouest 
Region, manufactured by Saxby. This is 
operated by hydro-electric mechanism on 
the following principles : each barrier arm 
is raised by a hydraulic ram which also acts 
as a brake when lowering the arm. The 
fluid under pressure is fed to each of the 


a 


e 
7 «* 
£3 
a %, 


signals and half-barrier arms. 


two rams by a single rotary pump fixed to 
the shalt of a low-voltage D.C. motor. The 
retention of the two barrier arms in the 
raised position is controlled by an electro- 
valve of high sensitivity and low consump- 
tion working by gravity. One hundred and 
thirty crossings are fitted —- or about to be 
fitted — with this type, which has a very 
low consumption of energy. So far it has 
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only been used for short barrier arms. 
Trials are in hand for extending its use to 
longer arms. 


For medium and long arms — 3 to 7 m 


use has been made of electrical equipment 


provided by « Alsthom » or by « Hillairet »: 


the total number of crossings fitted under 


this headings is about 225. 
The mechanism of these is, in the main: 


Fig. 12. — Conversion of warning notices to 


an electric motor, a cut-out, a contactor and 
reduction gear. [he contactor registers and 
repeats to the motor the orders received 
from the control relay. The cut-out posi- 
tions itself with the movement of the arm. 
The beam has a counterweight which tends 
to return it to the horizontal position in 
the absence of current. 

The sequence for times of operation have 
to fulfil the following conditions : 
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For the fastest train, between the time of 
warning and the start of the arms lowering, 
a time log of 5-8 seconds. 

The time for lowering the arms is 10-12 
seconds. The minimum time between com- 
pleted lowering of the barrier and passage 
of the trains is 5 seconds. 

Figure 11 shows a photograph of a level 
crossing equipped with Alsthom type bar- 


half-barriers by alteration to the mechanism. 


rier, medium length, driven by electric mo- 
tor and gear train. 


V. CONVERSION IN SERVICE OF 
WARNING NOTICES TO HALF- 
BARRIER ARMS. 

The mechanism used for the warning 


notices operated railway signal motors as 
used by the S.N.C.F. and supplied by the 
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Mors Company. The adaptation of this 
mechanism was done in such a way as to 
make it drive the half-barrier arms, reduc- 
ing to a minimum the complication and 
cost of the job (fig. 12). The signal motor 
was retained but its position was changed, 
the motor being moved by 90° in relation 
to the pedestal. With the notice plates, 
the drive mechanism comprised a slide car- 
rier controlling two opposing levers for 
simultaneous pivotting of each half of the 
notice plate. A counterweight reset the 
notice when the holding magnet was cut 
off from the supply. 

To operate the arms, the motor perform- 
ed the Jifting by a rod and crank. In the 
absence of current to the magnet, the re- 
leasing of the equipment would have caused 
too rapid a fall of the arm. ‘To overcome 
this, two air retarders are fitted. 

Thanks to the careful workshop and site 
preparation, the change was made _ very 
quickly to allow the automatic signalling to 
remain in force, the interruption in every 
case being no more than a few hours. 


VI. CONCLUSION. 


To use terminology recently adopted in 
this respect, road signalling at level cros- 
sings is a sequence automation, of a 
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very specialised type; such equipment is left 
out at a country site, exposed to weather; 
it must work with the greatest regularity; 
the few faults to which it is susceptible 
must always tend to give it a « stop » 
aspect, and never cancel such an indica- 
tion; it must be adaptable to various re- 
quirements which may arise from progress 
in track equipment. 

The equipments which have been describ- 
ed above have behaved satisfactorily over 
several years since the first applications. 
The number of level crossings with such 
equipment on the S.N.C.F. is now about 
one thousand. Their operation is_ satis- 
factory. The technical arrangements which 
have been described above have overcome 
the various difficulties at the cheapest cost. 

Be that as it may, it cannot be doubted 
that new improvements will come along; 
the application of electronics to signalling 
particulary, trials with which are being car- 
ried out in the laboratories and on the 
track by the S.N.C.F., will bring further 
simplification and lighter construction. 

The equipments described in this article 
are, however, an important stage in the 
development. That is why it is felt reason- 
able, at this time, to tell readers of this 
Bulletin the present position, without wait- 
ing the further developments. 
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Matrices in the theory of interlocking, 


by Dr.-Ing. Adelmo Davire. 


(Ingegneria Ferroviaria, No. 3, March 1957.) 


SUMMARY 


The use of matrices can be shown to be 
useful in development and checking of 
interlocking for a main signal box. Some- 
what complex installations can be sub- 
divided into several parts and studied part 
by part. The features of each part can be 
represented by matrices; by multiplying the 
matrices one with another the matrix which 
represents the features of the whole installa- 
tion can be obtained. 


Pie 
vie 


Fig. 4. 


1. The development of interlocking for 
a signal box of moderate complexity can, 
on occasions, be somewhat irksome and can 
lead to errors of omission which may 
endanger operating safety. 

The purpose of this article is to investig- 
ate simple methods which give a clear 
and orderly picture of the problem and 
which, when the scheme has been developed, 
enable the interlocking under consideration 
to be checked rapidly in order to eliminate 
the dangerous omissions already mentioned. 


2. It will be recalled that, at the time 
when the first installations with route 
control levers were built, MouTier in con- 
ceiving his M.D.M. (minimum operation) 
system which uses the Pythagorean table, 


started from the basis that, if complete 
routes from one end to the other are taken, 
the search for conflicting routes is reduced 
to three cases : 


a) routes with the same origin or the same 
destination, for example AD and AE 
(fig. 1); 

b) intersecting routes like BD and AE; 


c) tangential routes like AD and BE which 
conflict because they have sections of 
Jine in common ('). 


Let us construct a double entry table 
of the Pythagorean table-type (fig. 2) and 


show on the ordinates the left hand ends 
of the routes and on the abscissae the right 
hand ends, and insert in each case the 
corresponding route (going from A to D, 
from A to E, etc.) writing 0 (zero) for 
the routes which cannot be set up. 


(1) Cf. F. TAsANI : Trattato Moderno di Materiale 
Mobile ed Esercizio delle Ferrovie (Modern Review 
of Railway Rolling Stock and Operation), 1933, 
Libreria LEditrice Politecnica, Milan, t. II, 
chap. VII. 
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From simple inspection of the figure it 
can be seen that : 


a) if a given route is considered, all the 
routes in the cross of items of which it 
is the centre have a point in common 
with the first route; 


b) all the routes which intersect the given 
route are to be found amongst those 
items located below and to the left or 
above and to the right of the given 
route; 


c) all of the routes below and to the right 
or above and to the left of a given 
route may be either tangential to or 
entirely independent of that route. We 
will demonstrate later how tangential 
routes can be distinguished from inde- 
pendent routes. 


MoutieEr’s findings will be taken as the 
basis of this study. 


3. In a railway installation, a route may 
be considered as consisting of several 
sectional routes. From the point of view 
of investigating interlocking this sub-division 
is found to be useful because, by examining 
separately small sections of the installation, 
the possibility of error is reduced. 


But, ultimately, what is required is to 
know what interlocking is needed between 
complete routes; the use of matrices 
enables one to go from the particular to 
the general. The term « matrix » means 
a table of items, for example, of numbers, 
placed in lines and columns (2). 


A matrix is said to be of the type (m, n) 
if it has m lines and n columns; it is also 
said to be rectangular or square according 
to whether m + norm =n. A rectangular 
matrix can be turned into the square form 
by adding, in the lines or columns which 
are missing, items equal to zero. 


(2) Cf. E. MonrU : Matematica per tecnici ed 
ingegneri (Mathematics for technicians and 
engineers), 1952, Editions Radiogiornale, Milan, 
chapter I, Calcolo matriciale (Matrix calculation), 
as well as A. Apert, Modern Higher Algebra, 
1955, University of Chicago Press, chap. III : 
Matrices. 
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The table in figure 2 is a rectangular 
matrix of the type (3, 4) which represent 
the routes in figure 1. 

To simplify the symbols, the routes 
which can be set up may be represented by 
1, and those which cannot be set up by 
zero; the matrix in figure 2 is thus written 
as follows : 

D 
1 
oc, 
] 


oe 
| 
re 
ipa 


okie) 


A 
B 
Cc 


By showing uninterrupted routes by | 
and interrupted routes by 0, a system is 
produced which is analogous to that used 
in the algebra of commutation electric 
circuits, where the contact set up may be 
shown by | and the contact not set up 
by 0 (3). 


Let us 
in figure 3. 


now consider the installation 


The matrix of the sectional routes of the 
first part is as follows : 


DE 

A oo 
B ( ee 
C a 


while, on the other hand, the matrix of 
the sectional routes of the second part is 
as follows : 


Y 


D ] 
E (0 
F 0 


L 
l 
') 
l 

It can easily be shown that the matrix 
of the complete routes of the whole installa- 
tion in figure 3 is the product of the two 
partial matrices above if the product of two 
matrices is defined as the matrix obtained 


by multiplying the lines of the first by the 
columns of the second thus : 


coorr 
orr eH 


(3) Cf R. RicHi, L’algebra dei circuiti di com- 
mutazione (Algebra of commutation circuits), 
« Ingegneria Ferroviaria », January 1954. 
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(es Bikes aoa fee aan 
SSCS x sits x Seen 
Am 1 + Sie eS Amin bnst oe 


2) 
ee tie 
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i eee ae C158 
Grand setae as Cmss 


_ It will be seen that the product is only definite if the number of columns of the 
first matrix is equal to the number of lines of the second. 


In the case of figure 3 the result is : 


DE F Gor 
Boy inf, 0 Oe a ee 
B(: 11) E(o 0 
mio Qf ENO OG 


or eH 
ON — eS 
moO 
Sey 


ee a 
joni eaet Ne nt Nery 


In the last matrix the number 2 in the 
second line of the third column shows that, 
between the points B and I there are two 
routes while the number 3 in the second 
line and the fourth column shows that 
between the points B and L there are three 
paths. 


4. If it is wished to take account of the 
fact that routes may be available for 
running in one direction only (from left to 
right or from right to left), a situation which 
often arises in stations on the double track 
lines, the following points must also be 
borne in mind. 


If the direction from left to right is 
shown by « and the direction from right 
to left by 6 and operation in both directions 
by e, it is clear that : 


— two consecutive sectional routes in 
direction « give a complete route in 
direction «; that is : 

GET PES CR 


— two consecutive sectional routes in 
direction # give a complete route in the 
direction %; in other words, that is : 


Brig Resi Be == 65 


992 


— two consecutive sectional routes in 
which one is two-directional < and the 
other uni-directional « or — give a 
complete route in the direction « or 6 
respectively; that is : 


eX “#>= 43 aX €= 45 
eXB=8; BXe=B; 

— two consecutive routes in opposite 
directions do not produce any complete 
route; that is: 

Oba 0: Cm dae aa Se 


If the group of items «, 8, ¢, 0 is consider- 
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ed, it will be noted that < is the item 
representing unity, that is to say the item 
which, multiplied by another item in the 
group, leaves it unchanged (4). 

The double direction can be indicated 
by | instead of «. 


Further : 
a-p=BteHe=1 


Applying the foregoing rules, it is 
evident that the matrix of the complete 
routes in the installation shown in fiigure 4 
is always the product of the matrices o 
the sectional routes : 


Dy as, 12 Cost Wi ab O0e s hey Gee & 
A i @ @ D eisle foro A 1 Breas Se 
B(x = s)xE(0 04} =B(« odo 
CACO MOR FO 0 Os CV 8.008 

+> 6 
I 
2) 
A «> t ~—> } 
E | 
Ba = 3 
>< aN 
CG F | +t 
1° parfe 2° parte 
Fig. 4. 


The coefficient 2 in the item 2« shows, 
as we have already said, the number of 
possible paths. 


5. Let us now see how to take account 
also of the position of points covered by 
the different routes. We have seen that 
the symbol for a complete route («, 8, 1, 0) 
is the product of the symbols for the sec- 
tional routes of which it consists. On 
examining the points included in the 
complete route it will be observed that 
these are the sums of the points included 
in the sectional routes. 

If the distinguishing numbers of the 
points included in the route are placed 
beside the route symbol (the numbers 


being underlined or not according as the 
points are set in the reverse or through 
position), the multiplication of the sec- 
tional route matrices, to obtain the complete 
route matrix, can also be carried out by 
multiplying the symbols, following the 
rules already indicated; the indices related 
to the symbols for the complete routes will 
be obtained by enumerating successively all 
the indices relating to the sectional routes, 
For example : 

3 X 63-4 = Casas 


(4) See A. ALBERT : Modern Higher Algebra, 
chap. I: Groups and Rings. 
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The following equations are also 
obtained : 


7 ty 2 
1x 6= B; BusGet 98 


I 
R 
xe) 
A 
DW 
I 
@ 


‘lesen ar. axl=a 
a <6 


| 
i) 
@ 
x 
R 
© 


Given that the symbols for the routes 
have different indices, instead of writing : 
a+a—2e,8+ B= 28,c+8=1, 8+ 
x= 1, we must say that one can have one 
route or «alternatively» another. Represent- 
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ing the expression « alternatively » by the 
special symbol V, one would write for 
example : @i-3-4-5 V a-2-4-5 to show 
that between two points a route in direction 
x can be set up through points 1 — 3 — 4 


— 5 or alternatively a route in direction « 
through points | — 2 — 4 — 5, 


_ Let_us consider the diagram plan in 
figure 5 in which is shown the numbering 
of points (points which are linked carry 
the same number because in practice they 
are operated together). 


We then have the following : 


DE F Ee 4s! I Te 
Al, 0 0 Ds ty-4 asa 8-5 
Bia -2 a2) E (0 4-5 cs | =: 
c \o 0 8, F \o 0 0 Bs 
G H I Ib, 
BO Pl gag dies=4 @i—3-4=5 Pi=ss 435 
ae oe V a1-2-475 
‘4 0 0 Bos 
++ ¢ 


H 
| 
E | 
| 
2 ? 5 
pre | 2 
ee’ 2 F | Seas 
1 parle ; 2° parte 
Fig. 5. 


Consideration of this last matrix shows 
that two routes with their origin or their 
terminus at the same place, in other words, 
which are on the same line or in the same 
column, are mutually exclusive because 
they have at least one set of points in 
common, which has to be in normal 
position in one and reverse position in the 
other. 

The same thing occurs with two routes 


which cross or, in other words, which are, 
reciprocally at the bottom left and top 
right. If the two routes cross at an inter- 
section, as is the case in figures 6, 7 and 8, 
it is necessary to have recourse to lateral 
interlocking for the above conditions always 
to be verified that is to say to ensure that : 


— for the route AD junction 12 is in the 
normal position ; 
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— for the route BC junction 11 is in the 
normal position ; 

— for the route FI junction 13 is in the 
normal position ; 


(e 
. n AZ 
41 
B 12 D 
Hugen 0. 
E H 
if) 

F ( 
G i is 
Bigew: 

M 4 Q 
N R 

15 
Q 
p 
Fig. 8. 


— for the route NR points 14 are in the 
normal position; 


— for the route OQ points 15 are in the 
reversed position. 
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It will thus be seen that (provided that 
lateral interlocking is used as required) two 
routes placed reciprocally in the matrix in 
the bottom right and top left, are indepen- 
dent if their symbols have no common 
indices or have indices in common which 
do not conflict; otherwise they are tan- 
gential. 


For example, if the last matrix considered 
is re-examined, it will be seen that : 


— routes BH = 2-3-4 and CL = 62-5 
are independent because they have no 
index in common; 


— routes AH = 1,-3-4 and BI = a4-2-4-5 
are independent because the indices in 
common, | and 4, do not conflict with 
one another; 


— routes AG = 1,-3 and BH = «a 4-3-4 


are tangential because the indices in 
common, | and 3, are not in accord; 
in the first route, 1 is normal and 3 
is reversed, while in the second, | is 
reversed and 3 is normal. 


6. The use of the above method may be 
of value particularly for developing and 
checking interlocking installations which 
have several boxes in control of sectional 
routes, and a single box in control of 
signals controlling the complete routes. 


Apart from the number of boxes, the 


method may be useful for somewhat 
complex installations; it then becomes 
convenient to sub-divide the installation 


into several parts, to examine and to check 
the interlocking for each part, to work 
out the partial matrix, and to derive from 
it the complete matrix. 
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Air brakes... 


...for high-speed ultra-lightweight passenger trains, 


by T. H. BrckERsTAFF 
General supervisor, Air Brakes, Atchison, Topeka & Santa Fe Railway System, Topeka, Kan. 


(Mechanical Engineer, June 1957.) 


A general description of five different approaches to brake equipment on ultra-light 


weight passenger trains. 


None of these approaches meets with the general approval 


of all, and thus it is impossible to obtain agreement as to one right or correct scheme. 
Each manufacturer constructs his own system, introducing various points of emphasis 


which suit his own thinking. 


it with others, and draw as reasonable a conclusion as possible. 


There is no alternative but to canvass each idea, compare 


More definite judg- 


ments must wait for more careful analysis of the actual performance of each system. 


Starting and stopping of trains are com- 
plementary factors in the problem of mak- 
ing time between stations; therefore it is 
evident that the best results can only be 
obtained where both factors are given due 
consideration. Generally, the starting fac- 
tor is the only one fully considered, or at 
least the one most fully provided for. Bet- 
ter results can be obtained if both are con- 
sidered and a more efficient brake system 
installed. The importance of the brake 
would be more fully appreciated if we could 
eliminate the impression that it is a safety 
device only, and realize that it contributes 
as much or more than the locomotive to 
faster and more frequent service. The same 
consideration should be given to its design 
and installation that is accorded to other 
parts of railway equipment. 


Modern design requirements. 


The early method of setting about to 
design a brake for a specific service, with- 
out thorough appreciation of the manner in 
which all the pertinent factors combine to 


Contributed by the Railroad Division and 
presented at the Annual Meeting, New York, 
N. Y., November 25-30, 1956, of « The American 
Society of Mechanical Engineers ». Condensed 
from ASME Paper No. 56 - A-66. 


provide a definite and usually predictable 
retarding force, cannot serve today. As 
understanding with respect to a certain 
operation becomes complete, new require- 
ments are introduced. ‘These call for fur- 
ther pioneering to provide new brake func- 
tions, or to extend the range of current 
equipment capacity. A knowledge of the 
behavior of fundamental factors to embrace 
new speeds, weights, and operating prac- 
tices is also desirable. 


Little can be said regarding braking fac- 
tors that is not common knowledge — the 
governing factor being adhesion between 
the wheel and rail as well as between the 
wheel and shoe. ‘Therefore the highest pos- 
sible retarding frictional force that can be 
obtained with a brake would almost equal 
the adhesion of the wheels to the rail. With 
present rail conditions some sort of wheel- 
protection mechanism is a « must ». 


Modern methods of automatically adjust- 
ing braking effort to take advantage of the 
substantially constant adhesive resistance at 
the rails use either an inertia governor, sen- 
sitive to retardation rate, or special gover- 
nor element which approximates inertia- 
governor operation by recognizing the rela- 
tionship between increasing retardation rate 
and decreasing speed. Of various forms, 
the wheel-slide detector is a device of prov- 
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ed merit in the reliable performance of its 
function. 

At the present time, five separate types 
of braking systems are in use on ultra-light- 
weight high-speed passenger trains. It is 
the purpose of this paper to briefly describe 
each system in general. 


Jet Kocket. 


The No. 26 brake equipment was deve- 
loped especially for modern lightweight 
trains. It is an automatic type, designed 
to produce accurate responsive performance 
and flexibility of control, and is comparable 
to present-day electropneumatic straight air- 
brake performance on trains up to 500 ft 
in length. The No. 26 brake equipment 
requires only one pipe throughout the train 
for brake control, which makes it compat- 
ible with standard equipment. Proved and 
accepted automatic emergency features are 
retained. 

The No. 26 control 
small in size, modern in design, and olf 
lightweight construction. The design fea- 
tures include a service valve which com- 
bines the basic function of both the control 
and relay valves commonly used with stan- 
dard D-22 brake equipment. This permits 
the mounting of all control parts on a 
single pipe bracket. When this equipment 
is used with a high frictional composition 
brake-shoe material which requires only one 
half to one third the force used with cast- 
iron shoes, additional advantages can be 
gained through the use of a smaller reser- 
voir and brake cylinders. © This permits con- 
siderable weight reduction in the air-brake 
control and the foundation brake equip- 
ment. 

Technical progress has made possible a 
greatly simplified valve structure. Sensitive 
long-travel diaphragm pistons and O-rings 
are used. Ring leakage and the need for 
expensive lap-fitting are eliminated. Less 
skill should be required to maintain the 
control valve with this simplified construc- 
tion. 

For locomotive-brake equipment, the con- 
trol valve is basically the same as that used 
lor car equipment. In addition, a new 


valve is relatively 
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compact lightweight 26-A locomotive brake 
valve has been developed to operate with 
the 26 control valve. With the 26-A brake 
valve, the degree of brake application is 
determined by the relative position of the 
handle in the braking quadrant. This is 
accomplished by a self- lapping and _ pressure- 
maintaining control portion of the brake 
valve. Small increments of brake-pipe pres- 
sure change are readily obtainable. 


Electrical elements can be added to the 
No. 26 control equipment to provide elec- 
tropneumatic operations for longer trains, 
if desired. This system includes automatic 
follow-up of electropneumatic service ap- 
plication in the event of electrical failure. 
The electrical elements pilot changes in 
brake- pipe pressure, thereby retaining the 
single- pipe system used with the automatic 
brake equipment. 


Light wheel loads permit the use ol 
single-shoe type brake with either metal or 
composition shoe on vehicles which nor- 
mally would use clasp-type brake rigging. 
With the single-shoe arrangement, consider- 
ably less space is needed and simpler rig- 
ging is required with fewer component parts 
to maintain. 

The unit-brake mechanism which can be 
used with this equipment incorporates the 
brake cylinder, slack adjuster, and required 
foundation brake parts in a compact space 
or enclosure (fig. 1). The levers or cam 
arrangement used to multiply the forces are 
greatly simplified. The compactness ol 
these units made possible by the higher 
frictional performance of composition shoes 
permits a higher braking ratio than other- 
wise would be possible on lightweight trains 
where space is restricted. 

The unit-brake mechanisms have higher 
efticiency than normal brake-rigging arran- 
gements. Fewer levers and pins are requir- 
ed, thereby reducing friction losses. Indivi- 
dual unit-brake mechanisms are used with 
each brake shoe, insuring positive and uni- 
form shoe clearance. They can be removed 
and replaced individually, greatly simplify- 
ing routine maintenance. 

Owing to the semiarticulated 


type of 
design, only 16 axles 


are employed on a 
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12-car train — the first, third, fourth, sixth, 
seventh, ninth, and twelfth cars having only 
one axle, hence the wheel load of 9000 Ib 
on axles of the second, fifth, eighth, and 
eleventh cars and 7 600-lb wheel load on 
the remaining axles. The brake cylinders 
are 50 cu in. rotors chambers operating at 
60-psi service pressure and 70-psi emergency 
pressure with 90-psi brake-pipe _ pressure. 
These develop 3600 Ib brake-shoe force on 
the heavy axles and 3000 Ib  brake-shoe 
force on the light axles. 
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to be operated in segregated service only. 
It cannot be operated as an automatic brake 
coupled to existing conventional equipment, 
and cannot be used to control cars with 
conventional automatic brake equipment 
because it has no trainline brake pipe 
through which conventional automatic 
brake Operation is. accomplished. 

An electropneumatic  straigth-air brake 
system is the basic control with a fully auto- 
matic brake system for conductor’s valve 
brake application, simple train-stop func- 


Fig. 1. — The unit-brake 
with the No. 26 


compact space or 
The locomotive is equipped with the 


conventional 6-in x 8-in. UAH brake cylin- 
ders developing 5 050-psi brake-shoe pres- 


sure on wheels with a load of 30000 to 
33 000 Ib. 
Train « X ». 
Train Xplorer » is equipped with a 


dual brake system designated as the LWE 


equipment. This equipment was designed 


mechanism 
brake incorporates the 


enclosure. 


used 
brake cylinder, 
slack adjuster, and required foundation brake parts in a 


which can be 


tions, and break-in-two protection. Its auto- 
matic brake system also may be used as a 
protection in the event of failure of the 
elec tropneumatic system. 

The electropneumatic 
system is built around a small-diameter 
trainline straight-air pipe (the term 

straight-air pipe » designates a control or 
actuating pipe that is free of air pressure 
during release of the brakes and has air 
pressure during brake applications). It con- 


straight-air brake 
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sists of a self-lapping brake valve with a 
control pipe connected to a master relay 
valve. This valve actuates a circuit breaker, 
the contacts of which energize or de-energize 
the trainlined electric circuits and coils of 
magnet valves throughout the train. These 
magnet valves function to admit a local 
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net valves throughout the train, produces 
rapid and flexible brake operation. ; 

In the event of an electrical-system fail- 
ure, the pneumatic-relay portion of the 
master relay valve and circuit breaker on 
the propulsion unit is actuated by the pres- 
sure differential thus created. ‘This auto- 


Fig. 2. 
The axle at the end of the car is braked to the degree 
selected by the air-spring pressure at the end of the car, 
and compensates for the weight of the adjacent car. 


supply of air to, or exhaust air from, the 
straight-air pipe which controls relay valves 
that admit air to, or exhaust air from, brake 
cylinders throughout the train. This type 
of system, incorporating a combination of 
small-diameter trainline straight-air pipes to 
be charged from local sources of air supply 
under control of electrically operated mag- 


— The « Jet Rocket » is a semiarticulated design. 


matically and promptly admits or exhausts 
air from the trainline straight-air pipe to 
accomplish the straigth-air pipe functions. 
Although subject to pneumatic lag caused 
by the feeding of a small-diameter trainline 
straight-air pipe from one end only, the 
resulting brake application will be sub- 
stantially of the same degree that would 


DECEMBER 1957 


have been obtained 
system. 

The fully automatic brake system depends 
upon a trainlined supervisory line which is 
used during electropneumatic straight-air 
brake operations to supply air to the car- 
supply reservoirs and to keep them cons- 
tantly charged. Full automatic brake oper- 


with the electrical 


ation, initiated by conductor’s valve or 
train-control devices, is accomplished by 
exhausting the supervisory line. Break-in- 
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actuating the pneumatic straight-air feature 
of the brake system and the charging of the 
reservoir from the towing locomotive. The 
brake pipe of the towing locomotive is con- 
nected to the supervisory-line extension by 
means of a hose and coupling. The super- 
visory line and its connected reservoirs are 
then charged from the brake pipe of the 
towing locomotive. Brake-pipe reductions 
by the towing locomotive actuate the triple 
valve on the propulsion unit being towed 


Fig. 3. 


two protection also is accomplished by the 
breaking and exhausting of the supervisory 
line. A full automatic brake operation also 
can be accomplished at the brake valve by 
moving the brake-valve handle to its ex- 
treme right-hand position whereby the su- 
pervisory line pressure is depleted through 
a large capacity valve to atmosphere. 


The necessary devices to provide an ade- 
quate towing brake have been included in 
the locomotive brake system for dead-head- 
ing the train in event of a motive-power 
failure. The towing brake consists of a 
triple valve and its auxiliary reservoir for 


— Train « X » is equipped with 7 xX 3 1/2-in. 
brake cylinders which provide 50-psi service pressure and 
80-psi emergency pressure. 


and supply auxiliary reservoir air to the 
control pipe which initiates the brake ap- 
plication throughout the train by the 
straight-air pipe system. 

Train « X », as well as the « Jet Rocket », 
is a semiarticulated type design (fig. 2). The 
axle at the end of the car is braked to the 
degree selected by the air-spring pressure at 
the end of the car. If the axle is not sub- 
jected to the added weight of an adjacent 
car, a differential relay valve develops 
brake-cylinder pressure which is 60 per cent 
of the control-pipe pressure at the relay 
valve. If the axle is subjected to the added 
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weight ol a coupled car, the developed 
brake-cylinder pressure is 100 per cent of 
the control-pipe pressure. 
Train « X » is equipped with 7-in. X 
3 1/2-in. brake cylinders (fig. 3), which pro- 
vide 50-psi service pressure and 80-psi emer- 
gency pressure. The supervisory line is set 
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developed on the heavy axles and of 2 260 Ib 
on the light axles, in the clasp-brake arran- 
gement. 


Aerotrain. 
The air-brake system, as developed by 
Electro-Motive Corporation for use on the 


y APPLICATION BRAKE 
; CYLINDER 


y RELEASE BRAKE 


\ CYLINDER 


Fig. 4, - 
of a nonmetallic brake block with suitable linkage between 
the opposing application and release cylinders. 


at 110 psi to develop the maximum. brake- 
cylinder pressure mentioned above. Wheel 
loads of these cars are 15150 Ib on the 
heavy axle and 10660 lb on the light axle, 
with a brake-shoe force of 4320 lb on the 
heavy axles and 2600 Ib on the light axles 
during maximum braking. 

The locomotive of Train « X » has a 
wheel load of 29 400 1b on the heavy (power) 
axles —and 20000 lb on the light or trail- 
ing axles. A brake-shoe force of 3 460 Ib is 


The brake rigging on the Aerotrain car consists 


Aerotrain cars, is similar in principle to 
the vacuum-brake system used in many 
foreign countries, but differs in that air 
pressure is used in place of vacuum. The 
valvular components are, therefore, of a 
pressure design. The control portion and 
brake rigging are integrated and_ interde- 
pendent upon each other. This arrange- 
ment is essentially a straight-air brake with 
variations that permit the operation of two 
to twelve cars in multiple service. As in 
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previously described equipment, break-in- 
two protection is provided in the event of 
train parting. 

Air is supplied to the car at 100 psi 
through a | 1/4-in. supply line to a reverse 
relay, limit valve, relay valve, and to the 
conductor's valve and the back-up valve, 
The reverse relay regulates air to a cylinder 
through a spring-loaded check valve and 
volume reservoir, providing a predetermin- 
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linder. The application piston then moves 
toward applied position an amount propor- 
tional to the reduction initiated. ‘Thus the 
force on the shoes can be graduated « on » 
or « off », as required. 

The brake rigging consists of a nonme- 
tallic brake block with suitable linkage be- 
tween two opposing cylinders. The applic- 
ation cylinder applies the brakes and the 
release cylinder, through a slightly longer 


Fig. 5. — The « Tubular Train » 


described, as far as valvular parts 


different, employing standard model « CF » 


ed pressure based on the retarding rate 
desired. 

This cylinder is considered the applica- 
tion chamber. A second cylinder of the 
same area and opposed in direction to the 
application cylinder is charged to line pres- 
sure to release the brakes. “The lever arm 
for the application cylinder is slightly less 
than that of the release cylinder to insure 
a release of the brakes upon recharge of the 
system. 

When air is removed from the line by 
the control handle in the locomotive cab, 


air pressure is decreased in the release cy- 


are concerned, but the 


brake equipment is similar to those previously 


brake action is 


Budd disk brakes. 


lever arm, overcomes the force of the ap- 
plication cylinder, effecting a brake release. 
This arrangement provides pneumatic cush- 
ioning of the brake rigging in release and 
all intermediate points up to full applica- 


tion. This arrangement is shown in 
figure 4. 
Many components ol the locomotive 


equipment are standard items to other 
installations; therefore this description will 
cover only those items considered to be new 
developments which are not covered by 


existing publications. 


There are three principal circuits in this 
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Fig. 6. — The standard « CF » Budd disk brake used with 
the « Tubular Train » brake equipment showing the 
assembly on the axle mounted inboard of the wheel. 
A complete carriage is shown in fig. 5. 


Fig. 7. — The « Pioneer III » is equipped with LWE brake 
equipment. Disk brakes of different design from that 


of the « CF » Budd are mounted on a tube welded to 
the truck side member and outboard of the wheels. 
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arrangement : the straight-air line, the sup- 
ply line, and the conventional signal line. 
The straight-air line operates from 0 psi to 
approximately 20 psi in the service range, 
and from 16 psi to 24 psi when moving 
from service to full application. A straight- 
air application of 20 psi will develop 60 psi 
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brake-cylinder pressure will be developed on 
the locomotive from application made at 
the conductor’s valve or back-up valve in 
the train. In full application position, the 
straight-air pressure is increased to full 
value and a vent valve opens, resulting in 
the loss of the supply-line pressure. The 


solid 
plate as 


Fig. 8. — A 
the wheel 
equipment. 


part 


effective brake-cylinder pressure in 3 to 5 
sec on the train, and 45 psi on the loco- 
motive. 

The first or straight-air line is controlled 
by the S-26 brake valve, used in the 
equipment on the « Jet Rocket » train. 
The handle of this valve controls a reduc- 
ing valve which pilots a large-capacity relay 
valve. This relay supplies a straight-air line 
during a_ brake application through a cut 
off relay. The cut-off relay assures that 


as 


nonventilated 


of 


bolted 


to 
brake 


is 


III » 


93-in, disk 
the « Pioneer 


loss of pressure operates the break-in-two 
feature of the locomotive and each car. 
The second or supply line is fed from the 
No. 2 main reservoir through a feed valve 
set at 100 psi. Regulated pressure is fur- 
nished to the supply line through an appli- 
cation valve. ‘This valve also acts to cut oft 
the pressure and vent the supply line in the 
event of a full application of the brake 
valve or an emergency-valve application 
from the fireman’s position. The supply 
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line furnishes air to the train brake system 
until 75 psi is reached. Above 75 psi, air 
is furnished to charge the ride-control sys- 
tem. 

Provision has been made on the locomo- 
tive for shipment of the locomotive and cars 
dead in a train. ‘This permits the auto- 
matic brake valve of the hauling locomotive 
to control the braking on the train. Uni- 
form braking force exists on the locomotive 
and cars; therefore an independent brake is 
not provided. A parking brake for holding 
the locomotive has been provided, and _ is 
used wen making standing brake tests. 


Tubular trains. 


The « Tubular Train » brake equipment, 
as far as valvular parts are concerned, is 
similar to those previously described. ‘The 
brake action is different in that the stan- 
dard model « CF » Budd disk brakes are 
used (fig. 5 and 6). 

The cars of this train have a ready-to-run 
weight of 88300 Ib and a fully loaded 
weight of 100 600 lb. The wheel load based 
on fully loaded weight is 12575 lb. With 
an operating pressure of 110 psi brake pipe, 
brake-cylinder pressure of 36 psi in service 
and 60 psi in emergency are developed. 
With 60-psi_ brake-cylinder pressure a_re- 
tarding rate of 2.65 mph per sec is accom- 
plished based on fully loaded weight; a re- 
tarding rate of 2.85 mph per sec is accom- 
plished based on ready-to-run weights. 
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Pioneer III. 


The most recent development in _ultra- 
lightweight passenger trains is the « Pioneer 
III » designed and built by the Budd Com- 


pan y. 


Since the Pioneer III is equipped with 
LWE brake equipment, a description is not 
necessary. 


Cars of this train have a fully loaded 
weight of 66580 Ib resulting in a wheel 
load of 8 322 Ib. The braking level is set 
at, but not limited to, 2 mph per sec and 
is maintained, regardless of the weight of 
the car, within certain limits. This is ac- 
complished by control of the brake-cylinder 


pressure in connection with the constant- 
leveling device incorporated in the air 
spring. 


Again, disk brakes are employed but ol 
an enterily different design. The brake is 
mounted on a tube welded to the truck side 
member (wheel piece) and outboard of the 
wheels (fig. 7). A solid 23-in. nonventilated 
disk is bolted to the wheel plate (fig. 8). 
Cylinders are cast-alloy aluminium, 4 in. in 
diam, and weigh approximately 12 lb. The 
brake-pipe or  supervisory-line operating 
pressure is set at 110 psi. Service and emer- 
gency brake-cylinder pressures will be the 
maximum determined by the weight of 
the car as already described. 
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What car reporting system is best for you? 


The one that will do the job you want done. 


Here is a guide to 


today’s car reporting techniques describing four basic systems, 
as well as a look into the future of car reporting. 


Not long ago, a shipper telephoned a 
railroad freight traffic man asking if his 
car had arrived. The traffic man looked 
out his office window, and sure enough, 
the shipper’s car was rolling by in a freight 
train. 

** Your car’s pulling into the yards now ”’, 
replied the traffic man, and with that he 
held the telephone receiver out the open 
window so the shipper could verify the fact. 

Not all roads have such direct and simple 
means of telling shippers where their car 
is, but this road had a car reporting system, 
unique though it may be. 

Let’s look at this little more. This road 
had the basic ingredient of any car reporting 
system-communications. Here it was the 
telephone. Another railroad, which modestly 
says it does not have a car reporting system 
in the general sense of the word, does just 
about what our story tells. Each morning 
the trainmaster or freight agent scans the 
wheel reports and _ telephones shippers 
advising them of cars that arrived during 
the night which will be delivered that day. 
This practice started in one city and has 
grown to include all major terminals. 


Communications the start. 


Every railroad has the beginning of a car 
reporting system in_ its communications 
plant. Most roads have a printing telegraph 
network for messages and wheel report 
transmission. 

Many roads use this yard-to-yard Tele- 
type for transmitting wheel reports or 
train consists to provide advance switching 
information to yardmasters. There they 
have the “makings” of a car reporting 


system. It is but a small step to supply 
copies of these train consists to traffic offices 
or to send them into a central car service 
bureau or traffic office for distribution 
from there. 


‘““T have a communications network. 
To set up a car reporting system, why 
do I need to spend a lot of money for all 
this other equipment I’ve been reading 
about—business machines, ‘ giant brains’, 
etc.?’’? You’ve posed a good question, and 
we'll try to answer it. 


First, you want to make the most efficient 
use of your communications network. When 
you require it to carry the additional 
traffic for car reporting, which is more 
than just yard-to-yard transmission, you 
may have to expand your communications. 
Most railroads do. The amount of expansion 
depends upon how far-sighted your com- 
munications officers are. One road had 
only to add three trunk line circuits when 
installing a car reporting system. Another 
road installed nineteen trunk line circuits 
to carry reports direct to traffic head- 
quarters. Most roads provide the additional 
circuits by installing carrier (‘‘ wired radio ”’) 
which eliminates the necessity of stringing 
line wires. 

To make more efficient use of your 
communications network, you transmit only 
the information you need (including coding 
symbols to tell machines what to do). 
This is where business machines and punch 
cards may enter the picture. All roads 
agree on the type of basic information to 
be transmitted, such as car initial and 
number, but some roads desire to transmit 
more information in the wheel report than 
others. Up to this point in car reporting, 
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most everyone agrees at least as to the 
desirability of standardizing on information 
and form, although the specific symbols 
used may not be the same. 

It’s about how to prepare the information 
for transmission over the communications 
network that opinions differ. In all systems 
now in operation, except for experimental 
and test purposes, printing telegraph is 
used for transmission from yard-to-yard and 
to traffic headquarters. 

Generally there are two schools of thought 
as to how the information should be 
prepared for transmission. One group 
favors punch cards and business machines 
and the other contends that Teletype 
equipment only is the most efficient. Either 
method accomplishes the desired result of 
mechanizing the handling of the car report 
information and eliminating unnecessary 
duplication of effort. Pro’s and con’s of 
the two are tabulated in the accompanying 
descriptions of the four basic systems. 


Interchange of information. 


Car reporting information from the yard 
offices goes, in many cases, to a central 
car service bureau. ‘This central office 
usually does the sorting of the information 
on individual cars, and prepares the reports 
for sending to the traffic offices. 

For clarity in this discussion, the four 
basic car reporting systems may be design- 
ated as follows : 


PCT is punch card Teletype; 

TRI is Teletype machine, Rock Island; 
TMC is Teletype machine, C & O; 
TMS is Teletype machine, Santa Fe. 


The last three designations apply to 
systems developed on specific railroads. 
The PCT system, with minor variations, 
is used by several railroads, among them 
the New Haven, Union Pacific, Southern 
Pacific. New York Central and Erie. 

Car reporting is almost universal in its 
application on railroads. What is not 
universal is compatibility of systems. That 
is, few roads can interchange car report 
information readily. One of the few systems 
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in interchange is that of the Southern 
Pacific, including Texas & New Orleans 
lines, Union Pacific, and just recently the 
Chicago & North Western and the Mil- 
waukee. Using the same form and language 
for car reporting information, an SP tape 
transmitted to Ogden will also be received 
at the UP yard office there. Thus the 
UP yardmaster has advance information 
as to cars coming to his road. This car 
report information is also passed along to 
the North Western and Milwaukee for 
cars destined to points on their roads. 


One prceponent of compatible car report 
systems, Dr. Fred J. Knight, says : “* The 
railroads might go so far as to establish 
a cooperative car reporting service open 
to all railroads. Such a unified service 
might have fifty data processing centers 
strategically placed in the country. A 
nationwide system could make effective use 
of the new ‘ giant brains’. *’ (Railway Age, 
May 23, 1955, p. 29). 

What could such a system do? Certainly 
what the individual systems do now — 
that is increase car loadings as a result of 
greater shipper satisfaction with faster 
service and reliable advance reporting of 
arrival time. And the second large benefit 
is a reduction in the investment in rolling 
stock, because of better utilization through 
better information about locations of empty 
cars. Also, time spent in yards is reduced 
because advance reporting enables yard- 
masters to plan their work better, making 
more effective use of yard tracks and better 
usage of yard crews and motive power. 

Because shippers have advance _ infor- 
mation on car arrivals, they can load and 
unload cars promptly. 


Here are the four basic systems. 


Punch card tape. 


In this operation, a punch card is prepared 
at the yard office for each arriving car. When 
a train is made up for departure, the cards 
are put in train order and then gang punched 
with the specific train information. Next they 
are run through a tabulator or collator which 
prints the train consist from the cards and 
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totals the loads, empties and tonnage. 
is usually given to the conductor 
waybills. 


A copy 
with the 


Then the cards are run through a card-to- 
tape machine to produce a perforated tape for 
Teletype transmission to the next yard and to 
the car service bureau or traffic office head- 
quarters. 

At headquarters, the perforated tape is fed 
into a tape-to-card machine to produce punch- 
ed cards. These are sorted either manually 
or by machine according to déstination state or 
city. They are then processed to produce other 
cards with traffic office information only and 
these traffic office cards are grouped for send- 
ing to particular traffic offices. Again the 
cards go through card-to-tape machines to make 
a tape for transmission via Teletype. (Some 
roads send all car report information to all 
traffic offices, and they decide which informa- 
tion is of use.) 

Some roads vary this process of supplying 
car reporting information to the traffic people. 
For example, the New York Central prepares 
a daily list of all car movements, the latest 
movement only being reported for an individual 
car. These listings are then train or air 
mailed each afternoon to traffic offices. 


Other roads such as the New Haven, Union 
Pacific and Southern Pacific, Teletype car re- 
porting information to their on and off-line 
traffic offices. 


PCT’s advantages. You mechanize the paper 
work in car reporting, both at the yard office 
and the central office. This improves opera- 
tions, reducing repetitive paper work. Also, 
you materially reduce the time required at the 
central office to produce car information in 
the form for transmission to traffic offices. 
Another advantage is that you manually punch 
a card only once for each Car; thereafter all 
work is done by machines. 


.. On the other hand considerable capital 
or rental money is required for each yard so 
equipped, i.e., initial installation costs can run 
up quite high. The equipment takes up con- 
siderable space, adding to the expense of costly 
additions to yard offices if they must be built 
for these machines. 


Teletype car reporting. 


TRI is perhaps the simplest system. On 
the Rock Island it requires only Teletype equip- 
ment at yard offices, and in the general tele- 
graph office. Also included is an electronic 
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sorting or switching system. The essential 
feature of TRI is that yard clerks originate the 
wheel report and prepare it in a special form. 
which includes special codes for selecting and 
directing the electronic sorter at Chicago. The 
wheel reports are sent via Teletype from the 
yard office to Chicago, where by code switching 
the consist is fed into the electronic sorter 
which records the consists on magnetic film. 
The equipment then « reads » the film and 
automatically feeds information about each car 
to repreforators which automatically punch 
tapes for the various traffic offices. These 
tapes are fed into equipment for transmission 
to the proper traffic offices. 


The advantages. TRI requires only the use 
of Teletype equipment, which is familiar to all 
personnel. No additional equipment is re- 
quired at yard offices. Clerks are readily train- 
ed to prepare the wheel report. At the general 
telegraph office, the only additional equip- 
ment is the electronic sorter. Here a minimum 
of attendants are required. Copies from the 
local traffic office can be obtained from the 
Teletype page printer. 


On the other hand accuracy of the sys- 
tem depends upon proper and accurate prepara- 
tion of the wheel report in the yard office, and 
from then on there is relatively no check on 
accuracy. Some contend that business machine 
sorts and tabulators are good error catchers. 


The C & O system. 


TMC. utilizes Teletype equipment at the 
yard office where a short piece of perforated 
tape is prepared for each car. This is filed 
with the waybill and when the train is ready 
to depart these tapes are fed into a Teletype 
machine to produce a long tape with the essen- 
tial train information. This tape is then trans- 
mitted to a central telegraph office for relaying 
to a car movement bureau. Here the tape is 
run through a tape-to-card machine producing 
a punch card for every car in the train. ‘These 
cards are then sorted according to destination, 
and given traffic office codes. ‘Then they are 
run through card-to-tape machines to produce 
a perforated tape for transmission to traffic 
offices. 


The advantages. Again, yard clerks work 
with Teletype equipment with which they are 
familiar. This equipment takes up less space 
than do business machines. Present personnel 
are able to produce the train consists readily, 
without extensive training. Only small addi- 
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tions of Teletype equipment are needed at is done by business machines. In this system 
yard offices, most of the present equipment a master card is kept for each car for one 
being suitable for car reporting functions. month. A quick check of the card will show 
the latest movement. Daily reports are sent 
On the other hand production of train via Teletype to on and off-line traffic offices 
consist tapes by Teletype is not as efficient so customers can be kept informed. 
as with business machines. Manual handling 
of small unit tapes (one for each car) slows 
down operations, according to some people. 


The advantages. Only Teletype equipment 
is required at the yard office. Another ad- 
vantage claimed for IMS is that all business 
machines, as in IMC, are at one central office, 

Santa Fe has TMS. where machine processing can be closely watch- 
ed and efficiency maintained. 
In this system, yard office clerks prepare the 


train consists or wheel report by Teletype. .. On the other hand yard clerks must per- 
These are sent via direct circuits to the car form their work accurately, because they are 
service office at Topeka, Kan. Here the incom- responsible for putting the wheel report infor- 


ing tapes are put through tape-to-card machines mation in the correct order and arrangement 
and the sorting for traffic office destinations in the wheel report forms. 


2nd International Cybernetic Congress. 


The Administrative Board of the International Association of Cybernetics, in 
its meeting at Namur (Belgium) on the 15th July 1957, has decided to organize at 
Namur, from the 3rd to the 10th September 1958, the 2nd International Cybernetic 
Congress. 


The following subjects will be studied : 


Information = Automation (Cybernetics applied to machines) — Automation (Use 
of automation in work organization) — Economic and social effects of auto- 
mation — Cybernetics and Social Sciences — Cybernetics and Biology 


CONGRESS SECRETARIAT : 


International Association of Cybernetics, 13, rue Basse-Marcelle, Namur (Belgium) 
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625 .151. Turn-outs (points, frog, etc.) 
Oil circulation point heaters on London Transport lines. . 2. - - ) 6 ee et ee March 
Experiments with points amd crossings: . 2. <2 2 6h 6 3 8 ee a July 
625 .17. Permanent way. Maintenance and renewal. | 
Ultrasonic examination of rails, and the testing car of the German Federal Railways, by | 

BeNIAR TING and Ke WIERINEIR ec eee eke ee ere September | 
625 .172. Current maintenance. 
rENCheINatlon alle Rail yvetysy tee e etnies chim tira es r= t= = =e = May 
ING BS Region track- lifting and! seanafiyan oath) 2) weyers » 
Thee Wite >a LOM raising stkacks without a@ SpotoOands =) esau resem es Seen July 
625 .174. Keeping the line clear during snows-storms. | 
Oil circulation point heaters on London Transport lines. ........2...... March 
625 .2. Railway rolling stock. 
Super-Railroads for a ea American economy, a J. W. BARRIGER (New Books and 

Publications). . . ee : : “iin eer we June 
Contribution to the evaluation of confortable running of oe vehicles, by E. SPERLING 

ancdi@hs BE UZ HGICD a 5.2% Gta. ve ast ask ee coy aly el tote omits ME Gee doers Ieee eer August 
625 .2 (01 General description. 
Gontactibetween) wheel and erally Dy Gn iO) Ie eee June 
625 .21. Parts of the vehicle. 
625 .212. Axles. Wheels. Tyres. 
Electro-acoustic equipment for detecting flats on the wheels of freight wagons, by W. 

REIVENBER GBR seen. Ss koe > dos skae 6 ye eee ee te January 
Three years experience of ee tyres on the Belgian National Light Railways (S.N.C.V.), | 

by R. MORNARD. . migesin. Ant MOTLEY Sake tS SAULT Le a ac cer ee a ee October 
625 .213. Suspension. Bearing. Springs. 
Vibration tests to determine the most favourable ratio of axle springing and bolster springing 

with Minden-Deutz bogies, by E. SPERLING and A. POLAK ., »> 
Air and gas-filled springs and their contribution to improved vehicle suspension, by Dr.-Ing. 

GaAt GABIBICER Sa: matic) fo 0 a) we yee i 3 Wh won se Ce a er ONG ver ber 
625 .214. Axleboxes and axle-guards. Lubricants. 
Roller bearing axleboxes, by J. FIJALKOWSKI .................. | October 
625 .215. Bogies and Bissell bogies. Radical and convergent axles. | 
Examining the curye running of railways vehicles by strain mea t Struc | 

ee eet | y surements in the track, | we 


Pages. 


248 
595 


689 


424 
427 
601 


248 
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672 


433 


809 


862 


778 


569 


625 .216. Buffers and couplings. 


eo. wy for ore pris . Lgegea analysis of their performance, by 


625 .23. 


The French National Railways order « lengthened » coaches, by L. BRUHAT . 
Intercommunication between coaches using rubber bellows, by MIELICH . 
Test of a ‘“‘ pendulum ” carriage. 


Passenger carriages. 


625 .232. Carriages of express trains. Corridor carriages. 


New light weight second class coaches, by R. GUIGNARD . 
British Railways prototype coaches . 


625 .233. Lighting. 
Replacing the train lighting dynamo by an alternator, by E. MEYER . 


625 .24. Goods wagons. 


The « Waggonfabrik Uerdingen » proposal for the wagon of the future, by E. KREISSIG 


625 .241. Bolster trucks. 
Let’s look at these four-wheelers . 


625 .25. Hand brakes, continuous brakes, automatic brakes, etc. 
The disc brake . 


625 .251. General matters. Theory. 
Recent progress in the braking of trains, by LAPLAICHE . P 
Recent development in driver’s brake valves, by A. NIEVERGELT . 


625 .253. Compressed air brakes. 


Factors in the development of an electro-pneumatic compressed air railway brake, by 
OLE eee peace as ef ee 


Air brakes... for high-speed ultra-lightweight passenger trains, by T.H. BICKERSTAFF. 


625 .28. Railway traction rolling stock. 
The most economical method of traction, by R. WOSCHNI . 


625 .285. Railcars. Traction vehicles in general. 


The technical evolution of the fast automotor trains and the results obtained in service. 
Exploiting the experience acquired to design the future trains « Trans-Europ- Express », 
by O. TASCHINGER . eae! oe let Se ee Pen nee me 


The Diesel-electric motor coach sets of the Netherlands Railways and Swiss Federal 


Railways for international passenger traffic . 


Month, 
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July 
September 
November 
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June 


July 


October 


July 


March 
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September 
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767 


547 
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918 
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798 
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349 
995 


718 


204 
297 


607 
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Month. 
625 .3. Inclines, mountain and other exceptional railways. 
iN molwanateyCorrejdidhantemial Iie.cl A ky Peete She te De i OS Ge ote OS March 
651. OFFICE EQUIPMENT AND METHODS. _ 
Automation of clerical duties, by R.LM.M. OBERMAN ........-.+-+-+++ 5 | August 
656. TRANSPORTATION. RAILROADING. | 
Waschstum und Wettbewerb im Nordatlantischen Personenverkehr (Progress and com- 

petition in North Atlantic passenger traffic), by N. LOCHNER and J. WILTS (New Books 

and Publications) . ee B.S cies ae a eee ee June 
Die Kartellierung im Verkehrswesen unter besonderer Beriicksichtigung des Binnenverkerhrs 

zu Wasser und zu Land (Cartels in transport undertakings, particularly in the case of 

inland transport by water and land), by R.G. DUBOIS (New Books and Publications). . September 
656 (06. Societies. 

Vortrage und Berichte des I. Verkehrwissenschaflichen Tages der Hochschule fiir Verkerhs- 

wesen Dresden (Speeches and Reports of the First Field-Day of the Science of Transport 

organised by Dresden Transport High School) (New Books and Publications)... . . April 
656 .1. Carriage by road. 

Extension of the organisation for hiring automobiles in the United States ...... October 
656 .2. Carriage by railway. 

GlR-ailKyevan os same vadtes areeNal Guana | 5 2 ee January 
Operating outlook on the Western Region, British Railways ............. April 
The railways of Western Europe and America and their economic development, by Dr. 

IRS TRAN AN A RAR 8 et ony. June 
Vereintes Europa auf der Schiene (Europe United by the Rail) (New Books and Publications ) | October 
656 .211. Passenger station arrangements. 

656 .211 .5. Details of passenger stations. 

Experimental train indicator at Fenchurch Street . April 
The platform roofs of the new Rotterdam Central Station, by Ss. INOYON: . = October 
656 .212. Goods station arrangements. 

656 .212 .5. Marshalling lines. 

Determining the marshalling times of wagons in marshalling yards, by Dimitrije S. 

AWROVIC®: ; February 
Automatisation and its application to shunting in marshalling yards, by Dr.-Eng. E. 

GRASSMAN CR Oe Ne miss June 
Special report on the significance of operations research for the railroad industry . » 
Wireless remote control of an electric hump locomotive, by H. WEIDLICH . August 
Rangiertechnik (Technical Railway Review). Marshalling Technique. Special issues, Nos. 13, 

14, 15 and 17 (New Books and Publications ) ras October 
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839 
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841 


333 
774 
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443 
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638 
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656 .215. Heating and lighting of stations. 


The influence of railway lighting on the visibility of signals, by M. TOLKSDORE . 


656 .22. Trains. 


The case for the shorter freight train, by E. HARRISON RIGG . 


656 .222. Running of trains. 


What car reporting system is best for you? . 


656 .222 .5. Passenger services. Train timetables. 


Bases on which the Netherlands Railways timetables are prepared, by W.J. DE GRAAFF 


656 .225. Goods service. Grouping. 


Packing technique for the benefit of transport. The general taney for tee 
M. VERLOT : 0 Ce ee Pee a Rs , 


Piggyback. — A billion Dollar market .. . 


656 .23. Traffic and rates. 


Molto o Polco? (Tariffe di ieri e di oggi) (Much or little? Rates of yesterday and Se We 
by G. RIDARELLI (New Books and Publications) . A fe ee. 


656 .24. Damages. Delays. Claims. 


How the Economic Commercial Department of the Netherlands Railways deals with the 
protection of goods during transport, by K.J. PENTIGA . : 


656 .25. Safety measures. Signals. 
The influence of railway lighting on the visibility of signals, by M. TOLKSDORF 
Communications... — in the decade ahead . 


Cab signalling equipment with speed control . 


656 .254. Apparatus for communicating information at long distances, etc. 


Radio-operated centralized train control installation on the Malsfeld- ibe line, . 
Ernst SOCKEL re ea et 


Radio and railway operation, a M. ” MARCHAND . 
Wireless remote control of an electric hump locomotive, by H. WEIDLICH 
New S.N.C.F. equipment for automatic signalling at level crossings, by J. WALTER. . 


656 .257. Combined working of signals and points. Direct interlocking. 
Thoughts on the automatic routing of trains, by Dr.-Eng. Pr. W. SCHMITZ . 


Matrices in the theory of interlocking, by A. DAVITE . 


656 .28. Accidents. 

Report to the Minister of Transport and Civil Aviation upon the Accidents which occurred 
on the Railways of Great Britain abode the yea 1955; ae Lt. Col. G.R.S. WILSON 
(New Books and Publications) . ’ 


Month, 
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August 
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August 
December 
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587 


1005 


960 


372 
756 


989 


605 
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656 .286. Accidents to the public on railway properties. 
Questions of responsibility in the case of accidents at level crossings, by W. HORSTMANN 


69. BUILDING. 


Application of the theory of probability in the calculation of the strength of structures, 
(shige en 8] aA eee eee, Ane oy EON ae Te ee ia ran eee ae ee : 


72. ARCHITECTURE. 
721 .1. Foundations. 


Improved rail pile. Three unserviceable rails welded bottom to bottom . 


725. PUBLIC BUILDINGS. 
725 .3 Transportation and storage. 


Report on sound control for railway buildings . . . 


725 .31. Railway passenger stations. | 


Liverpool Street roof. Cast-iron columns repaired by Metalock ........... | 
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I. — BOOKS. 
In French. In German. 
1957 537 7 1957 625 .1 (02 
3REANT. Elsners Taschenbuch fiir den bautechnischen FEisen- 


Cours de mesures électriques. 
Paris, Eyrolles, éditeur, 61, boulevard St.-Germain. 
Un volume (16 * 25 cm) de 354 pages. (Prix : 3 600 fr. fr.) 


1956 
GUINIER (A.). 

Théorie et technique de la radiocristallographie. 2° édi- 
‘ion. 

Paris. Dunod, éditeur. 750 pages (16 
350 figures. (Prix : 9 500 fr. fr.) 


62 (Ol 


25 cm), avec 


1956 
SHENRY (Bernard.). 
Les Pionniers du Rail dans la Forét vierge. 
Anvers, S.A. Sheed & Ward et Bruxelles-Paris, 
SEditions Erasme, S.A. Collection Le Monde. Un volume 


385 (09. 3 (675) 


(15.5 * 23 cm) de 143 pages, avec de nombreuses 
dillustrations. 
1956 69 


HHUNTER (L.E.). 

Reprise en sous-euyre et renforcement des constructions. 
Adapté de l’anglais par T. HOLCA. 

Paris, Eyrolles, éditeur. In-8°, 227 pages, avec figures, 
»dépliants, planches hors texte. (Prix : relié, 2 200 fr. fr.) 


1957 621 .9 
-METRAL (A.-R.). 

La machine-outil. Tome V. 

Paris, Dunod, éditeur. Un volume (19 28 cm) 


de 614 pages, avec 620 figures et 6 hors-texte. (Prix : 
8 800 fr. fr.) 
1957 651 
Utilisation des machines a cartes perforées. 
Paris, Editions Hommes et Techniques, éditeur, 
33, rue Jean-Goujon. Un volume (16 * 24 cm) de 
200 pages avec de nombreuses figures. (Prix : 2 000 fr. fr.) 


bahndienst 1957. 29. Jahrgang. 
Frankfurt/Main, Dr. Arthur Tetzlaff-Verlag. 480 Seiten 
mit 211 Bildern. (Preis : DM 5.—.) 
1957 624 & 69 
Handbuch des Bauwesens 1957. 79. Jahrgang. 
Stuttgart, Deutsche Fachzeitschriften- und Fachbuch- 
Verlag G.m.b.H. 820 Seiten mit 220 Abbildungen. 
(Preis : DM 16.50.) 


1957 
MATOUSEK (Dr.-Ing. R.). 
Konstruktionslehre des allgemeinen Maschinenbaues. 
Berlin, G6ttingen und Heidelberg, Springer-Verlag, 
VII-211 Seiten Gr.-8°, mit 308 Abbildungen. (Preis : 
Ganzleinen, DM 22.50.) 


62153 


1957 
Dr.-Ing. W. SCHAFER. 
Transformatoren. 3. Auflage. 
Berlin, Verlag Walter de Gruyter & Co., 130 Seiten 
mit 73 Abbildungen. (Preis : geh. DM 2.40.) 


621 .31 


In English. 


1957 385 (09 (6) 

East African Railways and Harbours. Annual Report 
1956. 

One brochure (7 7/8 x 9 7/8 inches) of 64 pages, 
illustrated. 

Nairobi (Kenya Colony) : Published by the General 
Manager, East African Railways and Harbours, Railway 
Headquarters. (Price : 5 s.) 

1957 
HAMMOND (R.). 

Engineering structural faitures. 

London : Odhams Press, Ltd., 96, Long Acre, W.C. 2. 
(Price : 25 s.) 


62 (Ol 


s placed over the title of each book are those of the devimal classification proposed by the Railway Congress 
Be in ine Ofte MRibliographique International, of Brussels, (See « Bibliographical Decimal Classification as applied to Railway 


Science », by L. WEISSENBRUCH in the nurmber for November i897, of the Bulletin of the International Railway Congress, p. 


7 


1509.) 


1957 385 (02 (42) 

Handbook of stations, 1956. 

One volume (13 1/4 x 8 in.) of 494 pages. 

London : British Transport Commission (Railway 
Clearing House), 203, Eversholt Street, N.W. 1. (Pricer 
SS) 

1957 62 
PIPPARD (A.J.S.) and BAKER (J.F.). 

The analysis of engineering structures. Third edition. 

London : Edward Arnold, Ltd., 41, Maddox Street, 
We I (Price 3160 s.) 


1957 624 .5 
PUGSLEY (A.). 

The theory of suspension bridges. 

London Edward Arnold (Publishers), Ltd., 41, 


Maddox Street, W. 1. (Price : 42 s.) 


1957 385 (02 (42) 
The Railwaymen’s Year Book, 1957. 

One volume (8 1/2 5 1/2 in.) of 96 pages. 
Hampton Court, Surrey Railway Publications 


Limited, Craven House. (Price : 5 s.) 
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IOIS7/ 625 .214 


WILCOCK (D.F.) and BOOSER (E.R.). 

Bearing design and application. 

One volume of 486 pages. 

London : McGraw Hill Publishing Cy. Ltd., 95, 
Farringdon Street, E.C. 4. (Price : 94 s.) 


1957 385 (09 
WILSON (B.G.) and DAY (J.R.). 
Famous Railways of the World. 
One volume (7 1/2 5 in.) of 143 pages, illustrated. 
London : Frederick Muller Limited, Ludgate House, 


110, Fleet Street, E.C. 4. (Price : 8 s. 6 d.) 


In Netherlands. 


1957 385 (08 (92) 
N.V. NEDERLANDS-INDONESISCHE SPOORWEG- 
MAATSCHAPPIJ. 
Verslag over het jaar 1956. 
*s-Gravenhage, N.V. Nederlands-Indonesische Spoor- 
weg-Maatschappij, 20 bladzijden met kaart. 


II. — PERIODICALS. 


In French. 


Acier - Stahl - Steel. (Bruxelles.) 


1957 
Acier - Stahl - Steel, avril, p. 154. 
Le nouveau pont de Karmsund (Norvege). (1 000 mots 
& fig.) 


624 .32 (481) 


1957 O25 7125 
Acier - Stahl - Steel, avril, p. 159. 

Les dalots en acier. (1 000 mots & fig.) 

1957 624 51 


Acier - Stahl - Steel, avril, p. 182. 
TOUSSAINT (F.). — Le pont-route de Duisburg- 
Ruhrort-Homberg (Allemagne). (1000 mots & fig.) 


Bulletin des C.F.F. (Berne.) 


1957 
Bulletin des C.F.F., avril, p. 56. 
WEBER (H.) & RICHARD. — Un nouveau wagon 
spécial C.F.F. a dix-huit essieux. (1000 mots & fig.) 


625 .245 (494) 


1957 656 .254 (494) 
Bulletin des C.F.F , avril, p. 58. 
SCHNEIDER (E.). — Le systéme d’exploitation 


des CFF comparé au dispatching, a la surveillance et 
a la régulation des trains. (1 500 mots.) 


1957 
Bulletin des C.F.F., avril, p. 60. | 
Le nouveau procéde de décompte du trafic des wagons 
complets. (1 000 mots.) 


656 .237 (494) 
| 


Bulletin d* Information SEM. (Bruxelles.) 


1957 621 .392 
Bulletin d*Information SEM, janvier, p. 1. 

Les machines a souder spéciales adaptées 4 la produc- 
tion automatique. (3 000 mots & fig.) 


1957 621 .431 .72 (493) 
Bulletin d’Information SEM, mars, p. 1. 
Les autorails diesel-hydrauliques SEM. (2500 mots 


Bulletin scientifique de l’Association des Ingé- 
nieurs électriciens sortis de l'Institut Electro- 
technique Montefiore. (Liége.) 


1957 621 a 
Bull. scient. de l’Assoc. des Ing. électric. sortis de l’Insti- 
tut Electrotechnique Montefiore, janvier, p. 69. 
KUG LER (G. A.). — Plaques redresseuses au sélénium : 
principe et applications. (S000 mots & fig.) 


Bulletin de l’Office de Recherches et d’Essais 
(O:R-E.)*de TULRG)(Pans.) 
1956 
Bulletin de 1°O.R.E., n° 4, juillet, p. 5. 


Le Concours d’idées pour le wagon de l’ayenir. 
(6 000 mots.) 


625 .24 


a 67 


1956 
gulletin de 1’O.R.E., no 4, juillet, p. 19. 
Les problémes de génie civil 4 1°O.R.E. (7 000 mots.) 


625 1 


1956 
Sulletin de 1’O.R.E., n° 4, juillet, p. 32. 
Stabilité de marche des bogies. Résistance des caisses 
‘u matériel roulant des voyageurs. (2 000 mots.) 


625) .2 


Bulletin technique de la Suisse Romande. 


(Lausanne.) 

1957 621 .82 
vull. techn. de la Suisse Romande, 16 mars, p. 81. 
TACHE (Y.). — Calcul de la vitesse critique d’un 
wbre par intégrations numériques. (3 000 mots, tableaux 
x fig.) 

1957 

ull. techn. de la Suisse Romande, 11 mai, p. 148. 
TSCHUMI (F.). — Les procédés Neidhart et leurs 
plications a l’industrie. (2 500 mots & fig.) 


691 


Bulletin des Transports Internationaux 
par Chemins de fer. (Berne.) 
1957 385 .63 
ull. des transp. intern. par ch. de fer, mars, p. 58. 


HOSTIE (J.F.). — Note au sujet du paragraphe 3 
= Varticle 27 de la CIM. (3 000 mots.) 


1957 385 .113 (489) 
ull. des transp. intern. par ch. de fer, mars, p. 84. 

Les Chemins de fer de l’Etat danois en 1955/1956. 
000 mots.) 


Bulletin de 1’Union internationale 
des Chemins de fer. (Paris.) 


1957 385 (09 (3) & 385 .113 (3) 

sulletin de 1’Union intern. des ch. de fer, mars, p. 70; 
avril, p. 104. 

Les Chemins de fer en 1956. (Deuxiéme & Troisi¢me 


sarties). (7 000 mots.) 


1957 385 (73) 
sulletin de ’Union intern. des ch. de fer, avril, p. 109. 
GETTY (G.E.). — Les Chemins de fer des Etats-Unis 
“Amérique. (2 000 mots.) 


1957 385 (09 (9) 
rulletin de |’Union intern. des ch. de fer, avril, p. 113. 
SHERRINGTON (C.E.R.). — Les Chemins de fer 
Australie et de Nouvelle-Zélande. (3 500 mots.) 


Electricité. (Paris.) 
621 .335 (44) 


1957 
lectricité, février, p. 31; mars, p. 67. ; 
GAIDE. — Les locomotives « bi-fréquence » de la 


_N.C.F. (3 000 mots & fig.) 


Q* 


1957 
Electricité, avril, p. 91. 
GENIN (G.). — Nouvelles applications des plastiques 
dans Vindustrie électrique. (2 000 mots & fig.) 


621 3 & 691 


Génie Civil. (Paris.) 
1957 
Génie Civil, n° 3442, 1°" avril, p. 145. 
DE FRANCISCO (L.). — Le plus haut téléférique 
du monde; Chamonix (1 030 m) — Aiguille du Midi 
(3 802 m). (4.000 mots & fig.) 


625 .5 (44) 


1957 
Génie Civil, n° 3442, 1¢ avril, p. 152. 
Problémes énergétiques a long terme et rapidité d’évo- 
lution des techniques. (3 000 mots.) 


621 


1957 
Génie Civil, n° 3 443, 15 avril, p. 180. 
LEFAUDEUX (G.). — Le comportement non élas- 
tique du béton dans les ponts. Cas des ponts fer-béton. 
(2 000 mots & fig.) 


691 & 721 9 


1957 
Génie Civil, n° 3 443, 15 avril, p. 185. 
Nouveau procédé de soudure automatique a haute 
pression pour les tubes. (1 000 mots & fig.) 


621 .392 


L’Industrie des Voies ferrées et des 
Transports automobiles. (Paris.) 


1957 656 .22 (73) 
L’Industrie des Voies ferrées et des Transports automo- 
biles, mars, p. 43. 
Quatre nouveaux trains légers sont mis en service, 
a titre expérimental, aux Etats-Unis. (600 mots & fig.) 


L’Industrie Nationale. (Paris.) 


1956 385 (07 .2 
L’Industrie Nationale, n° 4, octobre-décembre, p. 7. 

Conférences sur l’activité des laboratoires de recherches 
dans l’industrie. (5 000 mots & fig.) 


L’Ingénieur. (Montréal.) 

1957 62 (01 
L’Ingénieur, n° 169, p. 31. 

DUBUC (Y.). & WELTER (G.). — Enregistrement 

électronique des diagrammes efforts-temps et efforts- 

allongements des métaux sous charges dynamiques. 


(3 000 mots, tableaux & fig.) 


Organisation Scientifique. (Bruxelles.) 


1957 
Organisation Scientifique, mars, p. 57. 
DE SMET (A.). — Un service commun de Recherche 
| Opérationnelle. (8 000 mots & fig.) 


33 


Ge 


1957 656 .237 (493) 

Organisation Scientifique, mars, p. 72. : 
DE SMET (L.). — La mécanisation de la gestion 

et de la comptabilité des matiéres 4 la S.N.C.B. Essai 


de recherche opérationnelle. (4000 mots & fig.) 


Revue Générale des Chemins de fer. (Paris.) 


1957 621 .431 .72 (44) 
Revue Générale des Chemins de fer, avril, p. 173. 

CHAUMEL, MARTIN (J.A.J.) & CHATEL. — 
Les locomotives Diesel-électriques série 060 DB, de 
1 800 ch, de la S.N.C.F. (4 000 mots & fig.) 


1957 656 .254 (44) 
Revue Générale des Chemins de fer, avril, p. 184. 

WALTER (J.). — Les nouvelles installations de la 
S.N.C.F. pour la signalisation automatique des passages 
a niveau. (4 000 mots & fig.) 


1957 625 .245 (44) & 656 .225 (44) 
Revue Générale des Chemins de fer, avril, p. 193. 

DUPLEIX. — Le transport des pulvérulents en vrac. 
(3 000 mots & fig.) 

1957 6255-212 
Revue Générale des Chemins de fer, avril, p. 200. 

PATIN. — Vers la suppression des ruptures de fusées. 
(3 000 mots & fig.) 

1957 621 .86 (44) 
Revue Générale des Chemins de fer, avril, p. 209. 

BOURGET. — Le probleme des manutentions dans 
les ateliers de réparation de la S.N.C.F. (3 000 mots & 
fig.) 


1957 656 .223 
Revue Générale des Chemins de fer, avril, p. 219. 

Communauté d’exploitation des wagons EUROP. 
Résultats de l’année 1956. (400 mots & tableaux.) 


1957 621 .33 (4 + 6) 
Revue Générale des Chemins de fer, avril, p. 223. 

Les lignes électrifiées des Chemins de fer d’Europe 
et d’Afrique du Nord. (500 mots, tableau & cartes.) 

1957 625 .42 (47) 
Revue Générale des Chemins de fer, avril, p. 231. 

Le Métropolitain de Moscou. (1000 mots & fig.) 


Revue Générale de Mécanique. (Paris.) 
1957 eA 5) 
Revue Générale de Mécanique, février, p. 49. 
HEYDACKER (A.). — Le redressage par chaudes de 
retrait des tdles, fers, tubes et profilés. (2 000 mots & fig.) 


1957 621 31 & 662 
Revue Générale de Mécanique, mars, p. 93. 
BESSON. — Les nouveaux procédés de manutention 


des combustibles nécessités par laccroissement de 
puissance des centrales thermiques. (2 500 mots & fig.) 


1957 621 .82 
Revue Générale de Mécanique, mars, p. 107. ’ 
COANET (G.). — Les coussinets non métalliques. 


(3 000 mots & fig.) 


Revue de la Société Royale Belge des Ingénieurs 
et des Industriels. (Bruxelles.) 


1957 625 .112 (675) 
Revue de la Soc. Roy. Belge des Ing. et des Indus., 
mars, p. 101. 
CAMUS (C.). — Chemins de fer au Congo Belge et 
liaison K.D.L./C.F.L. (4 000 mots & fig.) 


Revue Universelle des Mines. (Liége.) 


1957 53 
Revue Universelle des Mines, mars, p. 101. | 
BUCHET (E.). — La fluidisation. (8 000 mots & fig.) 


La Technique Moderne. (Paris.) 


1957 621 .438 
La Technique Moderne, mars, p. 81. 

CHAMBADAL (P.). — Les applications ferroviaires 
et marines de la turbine a gaz. (A suivre.) (3 000 mots 


& fig.) 


1957 621 
La Technique Moderne, mars, p. 99. 

Conférence Internationale des Grands Réseaux élec- 
triques. ( Suite.) (4000 mots.) 


3 (06 


Travaux. (Paris.) 
1957 
Travaux, mars, p. 121. 
FOUILLOUX (P.). — De la résistance des ciment 
aux différents modes d’attaque et du crédit qu’il convien 
d’accorder a l’essai « Anstett » au point de vue du 
comportement des ouvrages en prise avec des eaux et 
des sols agressifs. (3 000 mots.) 
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1957 
Travaux, avril, p. 147. 
LAURAINT (A.). — Chemins de fer de 1°A.O.F. 
Les travaux de réfection des anciens tracés des régions 
Dakar-Niger et Abidjan-Niger. (2500 mots & fig.) 


625 .1 (66 


1957 624 (66 
Travaux, avril, p. 181. 
PAUTREL (J.) & LAFONT (R.). — Ouvrage 


d’art en Céte-d’Ivoire. (9000 mots, tableau & fig.) 


1957 
Travaux, avril, p. 213. 
SCHERE (R.). — Différentes méthodes de calculs de 
ponts a béquilles en béton précontraint. (2 000 mots & fig.) 


624 : 691 


Sari 


La Vie du Rail. (Paris.) 
1957 
La Vie du Rail, 24 février, p. 3. 
WALTER (J.). — Le réle primordial du chemin de fer 


dans le développement de l'économie  sud-africaine. 
2 000 mots & fig.) 


385 (68) 


1957 
La Vie du Rail, 3 mars, p. 10. 
Le Chemin de fer Bayarois de la Zugspitze. (1 000 
nots & fig.) 


625 .3 (43) 


1957 385 (09 (675) 
La Vie du Rail, 10 mars, p. 3; 17 mars, p. 10. 

VAN DEN EEDE (A.). — Le Rail au Congo Belge. 
4000 mots, carte & fig.) 


1957 
fLa Vie du Rail, 10 mars, p. 11. 
Un chef de brigade d’ouvriers aux ateliers S.N.C.F. 
de Saintes a eu lidée d’utiliser un procédé de brunis- 
sage pour la finition des glissi¢res de machines-outils. 
(500 mots & fig.) 


621 .9 (44) 


1957 
La Vie du Rail, 10 mars, p. 12. 
Travaux de consolidation dans le souterrain de Gene- 
-vreuille. (1 300 mots & fig.) 


625 .13 (44) 


1957 656.222 .5 
La Vie du Rail, 17 mars, p. 3. 
LEPINE (P.). — Exactitude... (1 200 mots & fig.) 


In German. 


Die Bundesbahn. (Darmstadt und Koln.) 


1957 656 .213 
Die Bundesbahn, Nr. 4, Februar, S. 165. 

VORWINCKEL (H.). — Werkeisenbahnyerkehr. 
(7 000 Worter.) 

1957 385 .52 (43) 
Die Bundesbahn, Nr. 4, Februar, S. 175. 

EMRICH (P.). — Neuregelung der Aufwandent- 


schaidigung des Zugpersonals. (2000 Worter.) 


1957 625 .23 & 691 


Die Bundesbahn, Nr. 4, Februar, S. 178. 
HOFMANN (L.). — Eisenbahn und Glas. (1 500 Wor- 
ter & Abb.) 


1957 385 (43) 
Die Bundesbahn, Nr. 4, Februar, S. 182. 
Tagung der Bundesbahn mit Hochschulprofessoren. 


(3 000 Worter.) 


1957 62 (01 (43) 
Die Bundesbahn, Nr. 4, Februar, S. 186. . 
Die Werkstoffpriifung bei der D.B. (2500 WoOrter 


& Abb.) 


1957 
Die Bundesbahn, Nr. 5, Marz, S. 220. 
HEINZE (W.). — Das Personenbeforderungsgesetz 


als Rechtsgrundlage zivilrechtlicher Anspriiche. (2 500 
Worter.) 


347 .763 (43) 


1957 
Die Bundesbahn, Nr. 5, Marz, S. 231. 
KIRSCHKE (A.). — Die ortsfesten Lokomotiy- 
speisewasser-Aufbereitungsanlagen. (1 400 Worter.) 


OZ1RIS5 ea, 


1957 
Die Bundesbahn, Nr. 5, Marz, S. 233. 
Die Beforderung yon Automobilen durch den Gotthard- 
tunnel. (1 300 Worter & Abb.) 


656 .225 (494) 


1957 
Die Bundesbahn, Nr. 5, Marz, S. 235. 
Die internationalen Abkiirzungen fiir Organisationen 
an deren Arbeit der Verkehr beteiligt ist. (3 000 W6rter.) 


656 (06 


Deutsche Eisenbahntechnik. (Berlin.) 


1957 621 .335 (438) 
Deutsche Eisenbahntechnik, Marz, S. 105. 

KREUTER (E.) und HOLZINGER (G.F.). — Elek- 
trische Schnellzuglokomotiven neuer Bauart fir die 
Volksrepublik Polen. (6000 Worter & Abb.) 


1957 621 .131 .3 (43) 
Deutsche Eisenbahntechnik, Marz, S. 117. 
ECKHARDT (F.W.). — Dampflokomotiv-Versuchs- 


ergebnisse der Deutschen Reichsbahn und ihre Auswer- 
tung. (4000 Wéorter & Abb.) 


1957 621 .392 
Deutsche Eisenbahntechnik, Marz, S. 125. 
WENZEL (W.). — Die Schweissnaht als Verbindungs- 


element. (5000 Worter & Abb.) 


1957 656 .25 
Deutsche Eisenbahntechnik, Marz, S. 137. 


BRETSCHNEIDER (F.W.). — Die Signalirelais der 


Gleisbild-Stellwerktechnik. (5 000 Worter & Abb.) 
1957 625 .26 (43) 

Deutsche Eisenbahntechnik, Marz, S. 145. 
TEICHMANN (G.). — _ Rationelle Entwicklungs- 


arbeit im Vorrichtungswesen der Deutschen Reichsbahn 
durch Anwendung fortschrittlicher Konstruktions- und 
Versuchssystematik. (4500 Worter, Tafel & Abb.) 


Der Eisenbahningenieur (Frankfurt a. Main.) 


1957 656 .211 .5 (43) & 725 .31 (43) 
Der Eisenbahningenieur, Marz, Se SU. 

ALTHAUS (A.). — Das meue Ostfrontgebaude des 
Miinchener Hauptbahnhofs. — Bindeglied zwischen 
Schiene und Strasse. (1 600 Worter & Abb.) 


SS — 


1957 625 .14 (O01 & 625 .2 (01 
Der Eisenbahningenieur, Marz, S. 55. 

KOSUTIC (1.). — Betrachtungen iiber die Beziehung 
zwischen Rad und Schiene. (2500 Worter & Abb.) 


1957 621 .138 & 621 .431.72 
Der Eisenbahningenieur, Marz, S. 58. 

HARRES (H.). — Unterhaltungs- und Pflegedienst 
im Betriebe bei der Umstellung der Zugférderung yon 
Dampf- auf Dieseltriebfahrzeuge. (3 000 Worter & Abb.) 


1957 625 .236 
Der Eisenbahningenieur, Marz, S. 64. 


HASENSTAB (W.). — Neuanlage fiir die Reinigung 


der sanitaren Einrichtungen in den Reisezugwagen. 
(1 500 Worter & Abb.) 
1957 625 .113 


Der Eisenbahningenieur, Marz, S. 68. 
__ ROLOFF (V.). — Die Richtung der Tangente am 
Ubergangsbogen nach Helmert. (1 000 Worter & Abb.) 


Elektrische Bahnen. (Miinchen.) 


1957 621 733543) 
Elektrische Bahnen, Marz, S. 49. 

KUGLER (H.-D.). — Die elektrische Ausriistung der 
Lokomotive Baureihe E 41 der Deutschen Bundesbahn. 


(6 000 Worter & Abb.) 
1957 
Elektrische Bahnen. Marz. S. 49. 
KAFER (H.). — Die Niederspannungssteuerung der 
Lokomotive Baureihe E 41 der Deutschen Bundesbahn. 
(3 000 Worter & Abb.) 


621 .337 (43) 


1957 
Elektrische Bahnen, Marz, S. 63. 
KLOSS (G.). — Der Siemens-Gummiringfederantrieb 
fiir die Lok-Baureihe E 41 der Deutschen Bundesbahn. 
(1 000 Worter & Abb.) 


621 .335 (43) 


1957 
Elektrische Bahnen, Marz, S. 65. 


von VEREBELY (L.). — Die Elektrisierungsarbeiten 
der Ungarischen Staatsbahnen. (4 000 Worter & Abb.) 


621 .33 (439) 


E.T.R. Eisenbahntechnische 
(K6In-Darmstadt.) 
1957 3 
Eisenbahntechnische Rundschau, Marz, S. 69, 
WETZLER (W.). — Die Ausbildung fiir den héheren 
technischen Verwaltungsdienst. (4000 Worter & Abb.) 


Rundschau. 


n 


1957 385 (09 (45) 
Eisenbahntechnische Rundschau, Marz S,. 77. 

MESSERSCHMIDT (W.). — Italiens Staatsbahnen 
nach 1945, (5 000 Worter & Abb.) 


1957 656 .2h 
Eisenbahntechnische Rundschau, Marz, S. 89. 
FULLING (F.). — Uberholungen und Strecken- 


leistung bei zweigleisigen Bahnen. (2 S00 Worter & Abb.) 


1957 621 .31 (43) 
Eisenbahntechnische Rundschau, Marz, S. 95. 

KELLER (M.). — Das neuzeitliche HOchstspannungs- 
kabel, sein Einbau bei der Deutschen Bundesbahn und 
seine allgemeine Anwendungsméglichkeiten. (4 000 Wor- 
ter & Abb.) 


Europa Verkehr. (Darmstadt.) 


1957 656 .222 .5 
Europa Verkehr, Nr. 1, S. 6. 
KLEIN (R.). — Bedeutung und Problematik des 


Berufsverkehrs in hochindustrialisierten Gebieten Mittel- 
europas. (3 000 Worter.) 


1957 656 .224 
Europa Verkehr, Nr. 1 S 17. 


STAKS (A.). — Probleme des Europaischen Fremden- 


verkehrs. (2500 Worter & Abb.) 

1957 624 .8 
Europa Verkehr, Nr. 1, S. 24. 

WOLF (W.). — Neuere Konstruktionen und Formen 


beweglicher Briicken tiber Verkehrswegen. (1 200 Wo6rter 
& Abb.) 


Glasers Annalen. (Berlin.) 


1957 625 .212 
Glasers Annalen, Marz, S_ 65. 

GOSSL (N.). — Achslast und Raddurchmesser. 
(5 000 Worter & Abb ) 

1957 625 .14 (O01 
Glasers Annalen, Marz, S. 76: April, S. 108. 


BETZHOLD (Ch.) — Erhdhung der Beanspruchung 
des Eisenbahnoberbaues durch Wechselwirkungen zwischen 
Fahrzeug und Oberbau (Schluss folgt.). (7 000 Worter. 
Tafeln & Abb.) 

1957 
Glasers Annalen, Marz, S. 83. 

HUG (Ad.-M.). — Widerstandsfahigkeit yon Schienen- 
fahrzeug-Wagenkasten in leichter Stahlbauart geschweis- 
ster Ausfiihrung. (2 000 Worter & Abb). 


625 .2 


1957 625 .251 
Glasers Annalen, Marz, S. 88. 
WEINERT (O.). — Bremsberechnungen fiir Giiter- 


wagen mit Hilfe von Leitertafeln. (1 000 Worter & Abb.) 


Internationales Archiv fiir Verkehrswesen. 
(Mainz.) 


1957 656 (43) 
Int. Archiv fiir Verkehrswesen, Nr. 5, 1. Marzheft, S. 93, 
_SEEBOHM (H.-Ch.). — Aktuelle Probleme der 
Verkehrspolitik in der Bundesrepublik, 6 000 Worter.) 


1957 656 
Int. Archiv fiir Verkehrswesen, Nr. 5, 1. Marzheft, S. 101. 

KROME (E.). — Wie war's mit der Zusammen- 
arbeit aller Eisenbahnen? (1 800 WoOrter.. ) 


1957 ed 385 .1 (43) 
Int. Archiv fir Verkehrswesen, Nr. 5, 1. Marzheft, S. 107. 

Die Bilanzierungsgrundsatze der Deutschen Bundes- 
bahn. (1 000 Worter.) 


Der Offentliche Verkehr. (Bern.) 


1957 621 .335 (494) 
Der Offentliche Verkehr, April, S. 6. 

BACHTIGER (A.). — Chur-Arosa erhalt die starksten 
Schmalspur-Adhasionsmotorwagen der Schweiz. (2 000 


Worter & Abb.) 


Signal und Draht. (Frankfurt am Main.) 


1957 656 .251 
Signal und Draht, Marz, S. 37. 

GROSSKURTH (K.). — Fehlermoglichkeiten _ bei 
Lichtsignalen. (3 500 Worter & Abb.) 

1957 656 .255 
Signal und Draht, Marz, S. 45. 

SCHEERER (O.). — Weichenstelleinrichtung mit 


Drehstromweichenantrieben und ihr Einsatz bei zeitweise 
eingl. Betrieb. (1 200 Worter & Abb.) 


1957 625 .214 
Signal und Draht, Marz, S. 48. 
REMPKA (J.). — Ein neues Heisslaufersuchgerat. 
(S00 Worter & Abb.) 
Verkehr. (Wien.) 
1957 656 (4) 


Verkehr, 20. April, S. 501. 

« Europiische Transportprobleme ». Eine aufschluss- 
reiche Untersuchung der Europdischen Wirtschafts- 
kommission. (2 000 Worter.) 


In English. 


Electrical Engineering. (New York.) 


1957 625 .245 (73) 


Electrical Engineering, May, p. 459. 
Three-part unique railroad car (200 words.) 


The Engineer. (London.) 


1957 621 . 131 .3 (42) & 621 .132 .5 (42) 
The Engineer, Apri! 12, p. 560; April 19, p. 594, 

NOCK (O.S.). — Heavy express locomotive trials on 
the Western Region (6 400 words & figs.) 


1957 
The Engineer, April 12, p. 574. 
1500 H.P. main line Diesel-electric !ocomotive for 
Malayan Railway (1 500 words & fig.) 


621 .431 .72 (59) 


1957 
The Engineer, April 12, p. 612. 
Progress of Potters Bar railway tunnel. (1 900 words & 
figs.) 


625 .13 (42) 


Proceedings of the Institution of Civil Engineers. 
(London.) 


1957 
Proceedings of the 
February, p. 183. 
WEST (J.D.). — Some methods of extending the life 
of bridges by maior repairs or strengthening. (33 pages, 
illustrated.) 


625,213 


Institution of Civil Engineers, 


1957 
Proceedings of the 
March, p. 445. 
MORICE (P.B.). — The analysis of prestressed concrete 
structures and the application of recent research. (48 pages, 
illustrated.) 
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Institution of Civil Engineers, 


1957 625 
Proceedings of the Institution of Civil Engineers, 
May, p. 1. 


PESCOD (D.T.) and CAMERON (J.C.F.). — Work 
study and its application to railway civil engineering 
maintenance. (40 pages, illustrated.) 


The Proceedings of the Institution of Electrical 
Engineers. (London.) 


1957 656 .25 
The Proceedings of the Institution of Electrical 
Engineering, April, p. 165. 
DELL (R.). — The application of electricity to rail- 
way signalling. (5 200 words & figs.) 


Journal, The Institution of Locomotive 
Engineers. (London.) 


1956 621 .431 .72 (42) 
Journal, The Institution of Locomotive Engineers, 
Vol. 46, Part No. 5. p. 416. 
DEVEREUX (M.J.). Experiences 
railcars. (50 pages, illustrated.) 


with Diesel 


The Locomotive. (London.) 


1957 625 .245 (73) & 625 .617 (73) 
The Locomotive, February — March, p. 26. 

The Chesapeake & Ohio «railyan ». (900 words & 
figs.) 


ene ee 


1957 625 .28 (44) & 625 .42 (44) 
The Locomotive, February — March, p. 28. 

HAUT (F.J.G.). — Pneumatic-tyred trains for the 
Paris Metro. (900 words & figs.) 


1957 
The Locomotive, February — March, p. 33. 
New Wagon-lits Company two-level sleeping cars. 
(400 words & figs.) 


1957 
The Locomotive, March-April, p. 43. 
British Railways modernisation in 1957 ~ 58 .(SO0 words.) 


1957 621 .431 .72 (42) 
The Locomotive, March-April, p. 44. 

Hoote (K.). — British Railways Diesel railcars in the 
West Riding. (2 000 words & figs.) 


1957 
The Locomotive, March-April, p. 48. 
De Dietrich Alsthom Diesel railcars for Moroccan 
Railways. (1 900 words & figs.) 


6259-252 


656 .2 (42) 


621 .431 72 (6) 


Mechanical Engineering. (New York.) 


1957 621 43 2073) 
Mechanical Engineering, April, p. 341. 
ALDAG (R.) and SAHLMANN (F.L.). — Duai- 


powered high-speed locomotive. (2400 words & figs.) 


Modern Railroads. (Chicago.) 


1957 656 .254 (73) 
Modern Railroads, March. p. 85. 
SHEDD (T.). — 2-track CTC replaces 4-track main 


line. (4 200 words & figs.) 


1957 
Modern Railroads, March, p. 113. 
Tape-fed system classifies cars. (2000 words & figs.) 


1957 625 
Modern Railroads, March, p. 136. 
Monon designs a caboose. (1 800 words & figs.) 


656 =212(735) 


sa) CS) 


Modern Transport. (London.) 


1957 656 .2 (42) 
Modern Transport, March 16, p. 19. 
Commonwealth Railways of Australia. Diesels trans- 


form operating results. (1 300 words.) 


1957 ; 
Modern Transport, March 16, p. 22. 
Gas turbine-electric locomotives. (700 words.) 


1957 621 .431 .72 (59) 
Modern Transport, April 6, p. 3; April 20, p. 5. 

Malayan Railway modernisation. (fo be continued) 
(2 400 words & figs.) 

1957 
Modern Transport, April 27, p. 7. 


RIDDLE (H.J.N.). — Signalling circuit modifications. 
(400 words.) 


621 .438 (73) 


656 .25 (42) 


The Oil Engine and Gas Turbine. (London.) 


1957 621 .431 .72 (42) 
The Oil Engine and Gas Turbine, February, p. 378. 
Design of larger high speed engines. (4 000 words & figs.) 


1957 621 .431 .72 (41) 
The Oil Engine and Gas Turbine, March, p. 402. 

Vee-engined mechanical transmission locomotive. (1 600 
words & figs.) 

1957 621.431 726) 
The Oil Engine and Gas Turbine, April, p. 448. 

Interesting 132 - passenger 3-car train. (1 200 words & 
figs.) 


Railway Age. (New York.) 


1957 625 .241 (71) 
Railway Age, March 11. p. 46. 
Pulpwood car hauls more payload. (1 800 words & 
figs.) 
1957 
Railway Age, April 15, p. 35. 
Road test lead to orders... hydraulic squeeze ‘‘ licks ”” 
recoil. (300 words & figs.) 


625 .242 (73) 


1957 625 .242 (73) 
Railway Age, April 22, p. 30. 
Now-standardized ‘** Gons’*’ (1 200 words & figs.) 


1957 
Railway Age, April 29, p. 28. 
How FM power paces new ** Talgo ’’. (1 SOO words & 


figs.) 


621 .431 .72 (73) 


The Railway Gazette. (London.) 


1957 


656 .2 (42) 
The Railway Gazette, March 15, p. 302. 


British Railways modernisation plans for 1957-58. 
(1 800 words & tables.) 
1957 621 336 


The Railway Gazette, March 15, p. 306. 

WITTGENSTEIN (M.). — Contact lines for electric 
traction. (2 600 words & figs.) 

1957 625.251 (43) & 621 3335 Gay 
The Railway Gazette, March 15, p. 309. 

KNIFFLER (A.). Regenerative electric braking 
on the Hamburg S-Bahn. (3 200 words & figs.) 


1957 
The Railway Gazette, March 15, p. 312. 
Tunnel yentilation-shaft inspection. (300 words & figs.) 


625 .13 (42) 


1957 625 .14 (O01 
The Railway Gazette, March 22, p. 335; April 26, p. 479, 

CLARKE (C.W.). Track loading fundamentals 
6-7. (2 900 words & figs.) 


— 73 


1957 621 .431 .72 (44) 
The Railway Gazette, March 22, p. 337. 

Large Diesel locomotives in France. (1 200 words & 
figs.) 

1957 
The Railway Gazette, March 29, p. 362. 

Railway operating factors. Patterns of peak-hour 
Ss : line occupation by stopping trains. (800 words & 

gs.) 


656 .2 (42) 


1957 
The Railway Gazette, April 5, p. 393. 
Locomotive feed water treatment. (3 000 words & figs.) 


621.133 .7(44) 


Diesel Railway Traction 
A Railway Gazette Publication. 


1957 
Diesel Railway Traction, March, p. 91. 
Performance of two-car Diesel trains. (2 100 words 
& figs.) 


(London.) 


621 .431 .72 


1957 621 
Diesel Railway Traction, March, p. 95. 

Alsthom standard Diesel electric locomotives. (6 000 
words & figs.) 


5431 72 


1957 621 L431 ae A0) 
Diesel Railway Traction, March, p. 109. 
Main-line locomotives for C.I.E. (5 800 words & figs.) 


1957 621 .431 .72 (493) 
Diesel Railway Traction, April, p. 123. 

Belgian Diesel-hydraulic shunting power. ( 6 000 words 
& figs.) 


1957 625 .25 (42) 
Diesel Railway Traction, April, p. 133. 

Quick-release yacuum brakes for railcars. (2 200 words 
& figs.) 


1957 621 .431 .72 (43) 
Diesel Railway Traction, April, p. 145. 
German V. 60 shunting locomotives. (6 200 words & 


figs.) 


Railway Engineering. (Cape Town.) 
1957 656 .2 (68) 
Railway Engineering, March, p. 16. ; 

Cosi of S.A.R. modernization and expansion programme 
exceeds £ 400.000 000. (3 000 words & figs.) 


1957 621 .438 (73) 


Railway Engineering. March, p. 39. : 
G. E. building gas turbine-electric 
8 500 H.P. (800 words & figs.) 


locomotives of 


Railway Locomotives and Cars. (New York.) 


1957 6214s 2a) 
Railway Locomotives and Cars, March, p. 47. 
Diesels are showing their age. (2 400 words & figs.) 


1957 625 .243 (71) 
Railway Locomotives and Cars, March, p. 50. 

CNR goes all out for an all-purpose box car. (1 800 
words & figs.) 

1957 625 .241 (73) 
Railway Locomotives and Cars, March, p. 59. 

Pulpwood cars have one - piece cast - steel underframes. 
(1 400 words & figs.) 


Railway Track and Structures. (Chicago.) 


1957 625.172 (73) 
Railway Track and Structures, March, p. 59. 
ae takes forward look in mechanization. (1 800 words 
figs.) 


1957 625 .172 (73) 
Railway Track and Structures, March, p. 68. 

The ‘* Wire ’’... for raising track without a spotboard. 
(600 words & figs.) 


In Spanish. 


Revista de Obras Publicas. (Madrid.) 


1957 691 
Revista de Obras Publicas, abril, p. 167. 
ANGULO ALVAREZ (A.). — Hormigon preten- 


sado. Modesta aportacion a su tecnica. (1 500 palabras 
& fig.) 
1957 
Revista de Obras Publicas, abril, p. 171. 
DE AGUINAGA (J.). — Cooperacion que los 
transportes nacionales pueden prestar para desarrollar 
el trafico euro-africano. (4000 palabras & fig.) 


656 (4 + 6) 


In Italian. 


Alluminio. (Milano.) 


1957 625 .232 (45) 
Alluminio, aprile, p. 180. 
Nueve carrozze a cuccette delle Ferrovie dello Stato. 


(500 parole & fig.) 


Giornale del Genio Civile. (Roma.) 


1957 TPA oh 
Giornale del Genio Civile, febbraio, p. 79. 

GIANGRECO (E.). — Sulle vibrazioni delle piastre 
nervate di fondazione. (2000 parole & fig.) 


iy) eee 


1957 624 .2 
Giornale del Genio Civile, febbraio, p. 115. : 
LUSARDO (R.). — Un aspetto analitico e fisico 


della flessione di travi dilunghezza finita su terreno elastico. 
(2000 parole & fig.) 
1957 691 
Giornale del Genio Civile, febbraio, p. 121. 
RENZULLI (T.). — Esperienze su travyetti in cemento 
armato. (2000 parole & fig.) 


Ingegneria Ferroviaria. (Roma.) 


1957 621 .438 


Ingegneria Ferroviaria, marzo, p. 207. 
de GREGORIO (C.). — La turbina a gas intubata 
nell’ automotrice ferroviaria veloce. (6 000 parole & fig.) 


1957 62ieS 
Ingegneria Ferroviaria, marzo, p. 218. 

ASCOLI BARTOLI (U.). — Energia per uso industriale 
dalla fusione di nuclei di elementi leggeri. Prospettivi 
e notizie. (5 000 parole & fig.) 

1957 625 a. ire 
Ingegneria Ferroviaria, marzo, p. 231. 

LIDONNICI (A.). — La tecnica moderna per Vispezione 
dei binari e la nuova apparecchiatura di misura Amsler. 
(6 000 parole & fig.) 


1957 621 .331 (45) 
Ingegneria Ferroviaria, marzo, p. 243. 

PROSPER GE): La nuova sottostazione elettrica 
di conversione costruita ad Agropoli per il raddoppio 


Battipaglia-Vallo della Lucania. (6000 parole & fig.) 


1957 
Ingegneria Ferroviaria, marzo, p. 257. 
STAGNI (E.). — La Ferrovia Trento-Malé ed il 
sistema monofase a 50 Hz. (1 500 parole.) 


621 .33 (45) 


(Roma.) 
62 (01 


La Ricerca Scientifica. 


1957 
La Ricerca Scientifica, marzo, p. 695, 
BORDONI (P.G.) & NUOVO (M.). Misure di 
vibrazioni longitudinali nel campo di frequenza dell’ 
ordine, dei MHz, mediante eccitazione elettrostatica e 
rivelazione col sistema della modulazione di frequenza. 
(3 000 parole, tavole & fig.) 


Rivista di 
1957 
Rivista di Ingegneria, marzo, p. 267. 
BIANCHI (T.). — Il problema de} traffico o i problemi 
dei traffici? (5000 parole.) 


Ingegneria. (Milano.) 
388 


1957 621 9 
Rivista di Ingegneria, marzo, p. 277; aprile, p. 365. 
LEPORATTI (G.). — Cenni sul controllo automatico 
ae es delle macchine utensili. (17 000 parole 
g.) 


Publici. (Roma.) 


656 .2 (45) 


Trasporti 


1957 
Trasporti Pubblici, febbraio, p. 129. 
ANGELINI (A.). — L’ammodernamento delle Ferrovie 


Italiane. (1 000 parole.) 
1957 
Trasporti Pubblici, febbraio, p. 131. 
FENELLI (N.). — Riordinamento e syiluppo dei 
trasporti ferroviari in Gran Bretagna. (7 000 parole & fig.) 


621 .33 (45) 


385 (09 (45) 


1957 
Trasporti Pubblici, febbraio, p. 153. 
GAZZETTI (G.). — L’elettrificazione della Verona- 
Padova inaugurata alla presenza del Capo dello Stato. 
(1 200 parole & fig.) 


In Netherlands. 


De Ingenieur. (Den Haag.) 

1957 62is 
De Ingenieur, n™ 15, 12 april, p. E. 60. 

KREUGER (F.H.). — Stootspanningsonderzoek met 


de differentiaalmethode. (1 SOO woorden & fig.) 


1957 
De Ingenieur, n* 15, 12 apn, po V. 37: 
VAN DER NOORDAA (F.J.). — 


621 .335 (492) 


De elektrische 


installatie van de nieuwe treinstellen der N.S. (4000 
woorden & fig.) 
1957 621 .89 


De Ingenieur, n*™ 16, 19 april, p. W. 55. 

KUHN WEISS (F.). — Schmiereigenschaften und 
industrielle Anwendung yon reinem Molybdindisulfid. 
(5 000 woorden & fig.) 


Nieuw Spoor. (Utrecht.) 


1957 625 .13 (492) 
Nieuw Spoor, april, p. 10. 
Nederlands eerste spoorwegtunnel nadert voltooing. 


(1 500 woorden & fig.) 


Spoor- en Tramwegen. (Den Haag.) 


1957 625 .1 (492) 
Spoor- en Tramwegen, n™ 6, 14 maart, p. 83. 

SIKKEL (L.P.). — De kruising van de IJ-tunnel 
met de spoorbaan te Amsterdam. (3 000 woorden & fig.) 


1957 656 .27 
Spoor- en Tramwegen, n? 7, 28 maart, p. 99; n™ 8, 11 april, 
p:. 122. 
KORSWAGEN (J.W.). — Vereenyoudigde exploitatie 
yan locaalspoorwegen. (6 000 woorden & fig.) 


1957 O2tiSS 
Spoor- en Tramwegen, n™ 7, 28 maart, p. 105. 
ENTKEN (J.F.A.M.). — Hoe electrificeert men in 


het buitenland? (600 woorden & fig.) 


Se eee 


1957 625 .24 (436) 
Spoor- en Tramwegen, n" 7, 28 maart, p. 107. 

Uitbreiding en modernisering van het goederenwagen- 
park der Oostenriikse Bondsspoorwegen. (700 woorden 
& fig.) 


1957 621 
Spoor- en Tramwegen, n™ 7, 28 maart, p. 110. 


Wat is de levensduur yan een diesel? (400 woorden 
& fig.) 


431 22 


In Portuguese. 


Boletim da C.P. (Lisboa.) 


1957 625 .13 (469) 
Boletim da C.P., n° 334, Abril, p. 5. 
AMORIM (O.). — Renovacao das Pontes da Linha 


da Beira Alta. (1 500 palavras & fig.) 


Gazeta dos Caminhos de Ferro. (Lisboa.) 


1957 656 .2 (469) 
Gazeta dos Caminhos de Ferro, n° 1663, 1 de Abril, 
Rewlesk 


URIGUEN (G.). — A entrada em exploracgo da 
nova linha de Zamora a Corunha. (1 000 palavras & fig.) 

1957 385 (09 
Gazeta dos Caminhos de Ferro, n° 1664, 16 de Abril, 

p. 148. 

MANITTO TORRES (C.), — Caminhos de ferro de 
ontem, de hoje, de amanha — caminho de ferro de sempre. 
(Continuaga9.) (3 000 palavras.) 


Técnica. (Lisboa.) 
1957 691 
Técnica, n° 269, fevereiro, p. 289. 
NOVAIS FERREIRA (H.). — Utilidade e bases do 
controle do betao. (6000 palavras, quadros & fig.) 


M. Weissenbruch & Co., Ltd., Printer to the King, 49, rue du Poingon, Bruxelles. 
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[ 016. 385 (02 ] 


I. — BOOKS. 
1956 656 
In French. Prof. Dr. H. R. MEYER. 
Der Verkehr und seine grundlegenden Probleme. (Les 
1957 669 (02 | “ransports et leurs problémes fondamentaux. ) 
CAZAUD (R.). Basel, Verlag Rittmann A.G. 403 Seiten. (Deutscher 


Aide-mémoire Dunod — Métallurgie. Tome II. 66° édi- 
tion. 


Paris, Dunod, éditeur. Un volume relié de 202 + 
LXIV pages (10 15 cm), illustré de 68 figures. (Prix : 
480 fr. fr.) 

1956 62 (01 


COUARD (A.). 

Nouvelle conception de la résistance des matériaux. 
Synthése de la mécanique des sols et des solides. Nouvelles 
yérifications expérimentales. Application au béton armé 
et au béton précontraint. Calcul simplifié des voiles 
minces. 2° édition revue et augmentée. 

Paris, Génie Civil, 5, rue Jules Lefébvre. Un volume 


(16 x 24 cm) de 114 pages, avec 56 figures. (Prix : 
1 200 fr. fr.) 
1957 385 (08 (493) 


SOCIETE NATIONALE DES CHEMINS DE FER 
BELGES. 
Rapport Annuel 1956. 
Bruxelles, édité par la S.N.C.B., 17, rue de Louvain. 
Une brochure (21 » 30cm) de 66 pages, avec illustrations. 


1957 385 (08 (493) 
SOCIETE NATIONALE DES CHEMINS DE FER 
VICINAUX. 


Rapports présentés par le Conseil d’Administration et 
par le Comité de Surveillance. Soixante-douz‘é me exercice 
social (1956). 

Bruxelles : Imprimerie Graphica, 54, rue Auguste 
Lambiotte. Une brochure (22.5 * 30.5 cm) de 114 pages, 
avec de nombreux tableaux et illustrations. 


In German. 


1957 691 

Beton-Kalender 1957. 46. Jahrgang. 

Berlin-Wilmersdorf, Verlag von Wilhelm Ernst & 
Sohn. 2 Bande (10 « 15 cm) von 856 und 457 Seiten, mit 
1396 Abbildungen. (Preis fiir beide Bande : DM 18. —) 


und franz6sischer Text.) (Preis : 22 schw. fr.) 


1956 

SCHUTZ (E.). 
Grundziige der Elektrotechnik. 
Berlin, G6ttingen, Heidelberg, Springer-Verlag. 226 


Seiten (17 x 25 cm), mit 363 Bildern und 1 Tafel. (Preis : 
Ganzleinen, DM 18. —) 


621 3 


1957 

Vereintes Europa auf der Schiene. 

Sonderausgabe der Zeitschrift « Europa-Verkehr », 
Herausgegeben von Prof. Dr.-Ing. E.h.Ed. FROHNE, 
unter Mitarbeit zahlreicher Autoren aus dem In-und 
Ausland. 


Darmstadt, Otto Elsner Verlagsgesellschaft, Schof- 
ferstrasse 15. Format DIN A4, 186 Seiten mit 67 Abbil- 
dungen, Tafeln und Tabellen. (Preis : brosch. DM 12. —. 
Sonderpreis fiir « Europa - Verkehr » — Abonnenten 
DM 8.50.) 


656 .2 (4) 


In English. 


1957 531 
BEER (F.P.) and Johnston (E.R.) 


Mechanics for engineers 
One volume (8vo) of 672 pages. 
Hill Book Co. Inc. (Price : 60 s.) 


Statics and Dynamics. 
London : Mc Graw 


1957 621 .431 .72 (42) 
Diesel Locomotives. 2nd edition. 
Une brochure (11 * 8% inches) of 39 pages, illustrated. 


London : Jan Allan Limited (no price stated.) 


(1) The numbers placed over the title of each book are thos 


joi i ibli higue International, of Brussels, 
ee Y eeeRUCE ta 1897, of the Bulletin of the International Railway Congress, p. 


Science », by L. WEISSENBRUCH in the number for November 


6 


e of the decimal classification proposed by the Railway Congress 
(See « Bibliographical Decimal Classification as applied to Railway 


1509.) 


re 8 ae 


1956 517 


Engineering Mathematics. 
One volume (8vo) of 417 pages. London : Constable 
and Co. Ltd. (Price : 47 s. 6d.) 


1957 625 .13 


HARTLEY (H.A.). 

Famous bridges and tunnels of the world. 

One volume (7% x 5 in.) of 154 pages, illustrated. 
London : Fr. Muller Ltd., Ludgate House, 110, 
Fleet Street, E.C.4 (Price : 8s. 6d.) 


[ 016. 385 (05 ] 


II. — PERIODICALS. 


In French. 


Acier - Stahl - Steel. (Bruxelles.) 


1957 624 .62 (497 .1) 
Acier - Stahl - Steel, mai, p. 213. 

SCHAFER (G.). — Le nouveau pont-route sur la Saye 
entre Belgrade et Zemun (Yougoslavie). (2000 mots 
& fig.) 

1957 
Acier - Stahl - Steel, mai, p. 221. 

DECARPENTRIE (E.). — Note sur la position des 
points d’inflexion dans les montants des poutres Vieren- 
deel. (3 000 mots & fig.) 


624 .2 


Annales des Travaux Publics de Belgique. 
(Bruxelles.) 


1956 691 
Annales des Travaux Publics de Belgique, n° 3, juin, p. 5. 

BOONE (R.). — Introduction dans le domaine des 
matiéres plastiques. (10 000 mots & fig.) 

1956 624 .2 
Ann. des Travaux Publics de Belgique, n° 3, juin, p. 31. 

DE BEER (&.E.), LOUSBERG (E6.) & VAN 


BEVEREN (P.). — Le calcul de poutres et plaques 
appuyées sur le sol. (Fin.) (15000 mots, tableaux & 
fig.) 


Bulletin des C.F.F. (Berne.) 


1957 385 .517 (494) 
Bulletin des C.F.F., mai, p. 70. 

LIECHTI (H.). — Les cinquante ans de la caisse de 
pensions et de secours. (1 500 mots & fig.) 

Dr. A. SERATI. — La médecine d’assurance et de 
secours et la caisse de pensions. (1 500 mots.) 


1957 
Bulletin des C.F.F., mai, p. 74. 
SCHNEIDER (E.). — Régulation et surveillance des 
nies sur la ligne du Saint-Gothard. (3 500 mots & 
g. 


656 .254 (494) 


1957 621 .13 


NOCK (0O.S.) 

Steam locomotive. 

One volume (83/4 x 5% in.) of 255 pages, illustrated. 

London : George Allen & Unwin Ltd., 40, Museum 
Street, W.C. 1 (Price : 25s.) 

1957 62 (Ol 
SEELY (Ff.B.) and SMITH (J.O.). 

Resistance of materials. 

4th edition. One volume of 417 pages, illustrated. 
New York : Wiley (Price : $ 6.50) 


1957 625 .285 (4) 
Bulletin des C.F.F., mai, p. 79. 

Rames automotrices diesel-électriques des Chemins de 
fer de l’Etat néerlandais et des Chemins de fer fédéraux 


suisses pour le service international. (2 000 mots & fig.) 


Bulletin d’Information SEM. (Bruxelles.) 


1957 
Bulletin d*Information SEM, avril, p. 1. 
Le spectrométre de masse Metropolitan - Vickers 
type MS-2. (3 000 mots & fig.) 


662 


Bulletin scientifique de |’Association des Ingé- 
nieurs électriciens sortis de l'Institut Electro- 
technique Montefiore. (Liége.) 


1957 621 .31 

Bull. scient. de l’Assoc. des Ing. électric. sortis de 

l'Institut Electrotechnique Montefiore, février, p. 
105. 

BRUAUX (A.). — Semi-conducteurs homogénes. 
(20 000 mots & fig.) | 
1957 621 31 
Bull. scient. de l’Assoc. des Ing. électric. sortis de 


l'Institut Electrotechnique Montefiore, février, p. 
L7ks | 
HOYAUX (M.). — Semi-conducteurs 4 densité hétéro-— 
géne d’impuretés. (3 500 mots & fig.) | 


Bulletin de la Société belge des Electriciens. 


(Bruxelles.) 
1957 
Bull. de la Soc. belge des Electriciens, n° 1, p. 4. 
MATTHIUS (E.). — Mémoire sur un nouveau procédé 
de localisation de défauts de cables. (4000 mots & fig.) 


621 .31 


Bulletin des Transports Internationaux 
par Chemins de fer. (Berne.) 
1957 385 .113 (485) 


Bull. des transp. intern. par ch. de fer, avril, p. 106. 
Les Chemins de fer Suédois en 1955. (2 000 mots.) 


1957 385 .113 (43) 
Bull. des transp. intern. par ch. de fer, mai, p. 124. 
Le Chemin de fer fédéral allemand en 1956. (2 000 mots.) 


1957 385 (42) 
Bull. des transp. intern. par ch. de fer, mai, p. 132. 

Le plan de modernisation des Chemins de fer Britan- 
niques. (3 000 mots.) 


Bulletin de l’Union internationale 
des Chemins de fer. (Paris.) 
1957 ; 656 .2 (4) 
Bulletin de |’7Union intern. des ch. de fer, mai, p. 133. 


Trafic et productivité des Chemins de fer européens. 
(2 000 mots.) 


1957 385 (09 (3) & 385 .113 (3) 
Bulletin de l’Union intern. des ch. de fer, mai p. 141. 

Les Chemins de fer en 1956. (Quatriéme Partie.) 
(9 000 mots & tableaux.) 


1957 B35 e131) 
Bulletin de 1’Union intern. des ch. de fer, mai, p. 160. 

SHERRINGTON (C.E.R.). — Les Chemins de fer du 
Canada en 1956. (1 600 mots.) 


Chemins de fer. (Paris.) 


1957 656 .222 .5 (44) 
Chemins de fer, mars-avril, p. 29. 
CAIRE (D.). — A propos du nouveau service d’été 


sur la S.N.C.F. ...faisons le point. (4000 mots & fig.) 


1957 656 .222 .1 (44 + 73) 
Chemins de fer, mars-avril, p. 37. 

PORCHER (B.). — Comparaisons entre les vitesses 
des trains en France et aux Etats-Unis. (2000 mots.) 

1957 6205-43172 
Chemins de fer, mars-avril, p. 38. 

CAIRE (D.). — Réflexions sur |’emploi des locomotives 
Diesel-électriques. (1 600 mots & fig.) 


1957 621 .33 (469) 
Chemins de fer, mars-avril, p. 41. 
FONTAINE (F.). — LElectrification en courant 


alternatif monophasé 25 000 Volts 50 Hz des Chemins de 
fer Portugais. (1 500 mots & fig.) 

1957 625 .245 (494) 
Chemins de fer, mars-avril, p. 43. 

BRUHAT (L.). — Le nouveau wagon C.F.F. pour 
transports spéciaux. (1 500 mots & fig.) 

1957 625 .212 
Chemins de fer, mars-avril, p. 51. 

GUIBOUT (L.). — Rectification et reprofilage des 
bandages d’essieux en place sous les engins moteurs de 
traction électrique et Diesel-électrique. (3 500 mots & 
fig.) 

1957 


Chemins de fer, mars-avril, p. 56. ‘ 
Le Rail et la Défense Nationale. (3 000 mots & fig.) 


623 


6* 


Electricité. (Paris.) 
1957 
Electricité, mars, p. 71. 
FABRE (G.). — Les matiéres plastiques dans l’électro- 
technique. Les silicones. (2000 mots & fig.) 


621 3 


1957 
Electricité, mai, p. 120. 
, HENRI-MARTIN (B.). — Les défauts les plus 
fréquents rencontrés dans les installations d’éclairage 
des bureaux. (3 000 mots & fig.) 


621 .32 


Génie Civil. (Paris.) 
1957 
Génie Civil, n° 3444, 1° mai, p. 198. 
ROOS (A.).—Les déformations, ruptures et dislocations 
des édifices cristallins des métaux. (5000 mots & fig.) 


669 


1957 
Génie Civil, n° 3445, 15 mai, p. 227. 
ORLOWSKI (P.). — L’état actuel des techniques de 
protection des métaux contre la corrosion. (4000 mots 
& fig.) 


669 


L’Industrie des Voies ferrées et des Transports 


automobiles. (Paris.) 
1957 621 .436 
L’Industrie des Voies ferrées et des Transports auto- 
mobiles, avril, p. 55. 
FABRE. — L’emploi des régulateurs hydrauliques 
asservis. (1 500 mots & fig.) 


Revue Brown Boveri. (Baden.) 


1956 621 335 & 625 3 
Revue Brown Boveri, janvier-février, p. 28. 

HUGENTOBLER (E.). — Automotrices et locomotives 
modernes pour les chemins de fer de montagne. (5 000 
mots, tableaux & fig.) 


1956 621 .392 
Revue Brown Boveri, janvier-février, p. 49. 
FRAUENFELDER (K.). — Equipement universel 


pour recuire des cordons de soudure de forme quelconque. 
(3 000 mots & fig.) 


1956 
Revue Brown Boveri, mars-avril, p. 92. 
WASSERRAB (P.H.). — La charge maximum admis- 
sible des mutateurs en service continu. (3000 mots & 
fig.) 
1956 
Reyue Brown Boveri, mars-avril, p. 107. 
GYGAX (R.). — Nouveaux équipements électriques 
Brown Boveri pour automotrices de chemins de fer 
secondaires. (1 500 mots & fig.) 


621 31 


621 .335 


1956 621 .335 (494) 
Revue Brown Boveri, aofat, p. 301. 

HUGENTOBLER (P.H.). — Les locomotives élec- 
triques Co-Co, série Ae 6/6, des Chemins de fer fédéraux 


suisses. (5 000 mots & fig.) 


eo 


1956 621 .431 .72 (44) 
Reyue Brown Boveri, aoat, p. 318. : 
BOISSON (R.). — La traction diesel-électrique en 


France. (3 000 mots & fig.) 


Revue Générale des Chemins de fer. (Paris.) 


1957 656 .224 (44) 
Revue Générale des Chemins de fer, mai, p. 241. 

KRACZKIEWICZ & DASSIEU. — Le Central- 
Location a la gare de Paris-Lyon. Son évolution depuis 
mai 1953. (2000 mots & fig.) 


1957 624 .63 (44) 
Reyue Générale des Chemins de fer, mai, p. 248. 
CLER. — La construction du viaduc sur la Liane a 


Boulogne-sur-Mer. (S00 mots & fig.) 


1957 625 .212 : 625 .42 (44) 
Revue Générale des Chemins de fer, mai, p. 251, et suiy. 

Le matériel roulant sur pneumatiques du Chemin de 
fer Métropolitain de Paris. 

LEPREUX (R.). — Description de la partie méca- 
nique. (6000 mots & fig.). 

LEROY (J.). — Description de la partie électrique. 
(4000 mots & fig.) 
JEANSON. — 
(1 200 mots & fig.) 


L’atelier d’entretien du matériel. 


1957 62555232473) 
Revue Générale des Chemins de fer, mai, p. 293. 

Trains légers et train panoramique a deux étages aux 
U.S.A. (1000 mots & fig.) 


Revue de |’Union Internationale des 
Transports Publics. (Bruxelles.) 


1957 625 
Revue de l’?Union Intern. des Transports Publics, n° 
(avril), p. 9. 
The use of rubber in design of railway rolling stock. 
London Transport Executive, London. (1 500 mots 
& fig.) ; 


2 
1 


1957 625 . 
Revue de l'Union Intern. des Transports Publics, n° 1 
(avril), p. 39. 
HUG (Ad.-M.). — Roues élastiques 4 caoutchoue pour 
matériel roulant sur voies ferrées. (7 000 mots & fig.) 


212 


Technique et Humanisme. (Liége.) 


1956/57 621 .33 
Technique et Humanisme, n° 4, p. 181. 

GERARD (J.). — Traction électrique en courant 
alternatif. (4 000 mots & fig.) 

1956/57 621 .31 
Technique et Humanisme, n° 4, p. 217. 
ee 8 (J.-M.). — Les Transistors. (3 000 mots 

g. 


(Paris.) 
621 .31 


La Technique Moderne. 


1957 
La Technique Moderne, avril, p. 133. ! 
Le comportement thermique des moteurs électriques 
fonctionnant en service intermittent. (2000 mots & fig.) 


1957 621 .3 (06 
La Technique Moderne, avril, p. 147. 
DIESTCH (Ch.). — Conférence Internationale des 


Grands Réseaux Electriques (suite). (3 000 mots.) 


Les Transports Publics. (Berne.) 
1957 385 .1 (494) 
Les Transports Publics, avril, p. 8. 

A propos de la nouvelle charte des chemins de fer 
en Suisse. Indemnisations, adaptation des tarifs, exoné- 


ration fiscale, gares communes. (1 200 mots.) 


1957 
Les Transports Publics, avril, p. 12. 
Les transports lourds sur le Chemin de fer Rhétique. 
(1 500 mots & fig.) 


656 .225 (494) 


La Vie du Rail. (Paris.) 
1957 621 .33 (469) 
La Vie du Rail, 31 mars, p. 3. 
LEFEBVRE (J.). — Le monophasé 50 Hertz au Por- 
tugal. (4000 mots & fig.) 


1957 656 .254 
La Vie du Rail, 31 mars, p. 28. 
DUHAMEL (G.). — Réflexions sur le métro de 


demain a pilotage automatique. Le proche avenir dira 
si le robot est l’ami ou l’ennemi de l’-homme. (1 500 
mots.) 
1957 
La Vie du Rail, 7 avril, p. 3. 
L’autorail S.N.C.F. X.2051. (1 500 mots & fig.) 


621 .431 .72 (44) 


1957 
La Vie du Rail, 7 avril, p. 15. 
Une locomotive peut-elle utiliser lénergie nucléaire? 
(S00 mots.) 
1957 
La Vie du Rail, 14 avril, p. 3. 
Pose de la premiére pierre de la gare d’Arras. (2 000 
mots & fig.) 
1957 
La Vie du Rail, 21 avril, p. 13. 
Nouyelles rames automotrices Trans-Europ-Express. 
(SOO mots.) 


1957 385 .582 (44) 
La Vie du Rail, 21 avril, p. 19; 5 mai, p. 19 et 20. 

Dr. R. ISRAEL.— Tuberculose et lutte antitubercu- 
leuse. (2000 mots & fig.) 

MIRET. — Etapes de la lutte entreprise sur le Chemin 
de fer francais contre la tuberculose. (2 000 mots & fig.) 

Dr. A. COURCOUX. — Etat actuel du probléme de 
la tuberculose. (1000 mots & fig.) 

Dr. E. BERTHET. — Efficacité de la lutte antituber- 
culeuse en France et le réle des Comités Antituber- 
culeux. (1 500 mots & fig.) 


621 .132 .8 


656 .21 (44) 


625 .285 (43) 


In German. 


Die Bundesbahn. (Darmstadt und K6ln.) 


1957 
Die Bundesbahn, Nr. 6, Marz, S. 257. 
RABES (M.). — Die Bundesbahndirektion Kassel. 
(20 000 Worter, Tafeln & Abb.) 


385 (09 (43) 


1957 656 .212 (43) 
Die Bundesbahn, Nr. 6, Marz, S. 310. 
PEISKER (K.). — Die erweiterte Giiterabfertigung 


Kassel Hbf-ein Rationalisierungsbeispiel. (3 000 Worter 
& Abb.) 


1957 625° 151 (73) 
Die Bundesbahn, Nr. 6, Marz, S. 333. 
Der « Winter-King » — eine amerikanische Heiz- 


yorrichtung zur Schneebeseitigung im Weichenzungen- 
bereich. (300 Worter & Abb.) 


1957 385 (07 .2 (43) 
Die Bundesbahn, Nr. 7, April, S. 337, 344, 349, 360. 

KOCH (W.). Das Bundesbahn- Zentralamt Min- 
den (Westf.). (2600 Worter & Abb.) 


BOTTCHER (E.).—Vergabegrundsatze. (2 600 Worter.) 


SCHONHERR (H.). — Einzelfragen zentraler Beschaf- 
fungsaufgaben des B Z A Minden. (5 000 Worter & Abb.) 

BOTTCHER (E.). — Die Ausgaben des BZ A Min- 
den fiir Beschaffungen in den Jahren 1949 bis 1956. 
(2000 Worter & Abb.) 


1957 625 .23 (43) 
Die Bundesbahn, Nr. 7, April, S. 384. 
MIELICH (A.). — Ein halbes Jahrhundert Reisezug- 


wagenbau. (3 500 Worter & Abb.) 


1957 625 .24 
Die Bundesbahn, Nr. 7, April, S. 391. 
RAAB (K.) & KONIG (H.). — Der Giiterwagen von 


heute und morgen. (5 000 Worter & Abb.) 


1957 656 .225 & 656 .261 
Die Bundesbahn, Nr. 7, April, S. 402. 

HEERING (H.) & NEUBAUER (M.). — Behalter, 
Paletten, Dauerfaltkisten — Helfer der Transport- 
rationalisierung — Stand ihrer technischen Entwicklung. 
(7 000 Worter & Abb.) 

1957 621 .13 
Die Bundesbahn, Nr. 7, April, S. 418. 

ROBRADE (J.). — Alte Probleme der Dampfloko- 
motive in neuzeitlicher Losung. (3 000 Worter & Abb.) 


1957 621 .138 (43) 
Die Bundesbahn, Nr. 7, April, S. 428. 

NIEDERSTRASSER (L.). — Wichtiges aus dem 
Arbeitsgebiet Maschinen und maschinenartige Anlagen, 


Werkzeuge und allgemeine maschinentechnische Fragen. 
(6000 Wérter & Abb.) 


1957 656 .212 .5 
Die Bundesbahn, Nr. 7, April, S. 440. 
GRASSMANN (E.). — Zentrale rangiertechnische 


Probleme in einem Industrieland. (2 000 Worter.) 


1957 
Die Bundesbahn, Nr. 7, April, S. 444. 
ROEMERT (E.). — Die Mechanisierung von Ober- 
bauarbeiten zur Steigerung der Leistungen und Senkung 
des Kostenaufwandes. (3 000 Worter, Tafeln & Abb.) 


625 .144 .4 


1957 
Die Bundesbahn, Nr. 7, April, S. 452. 
MARTIN (E.). — Werkstoffpriifung und Sicherheit. 
(4000 Worter & Abb.) 


62 (O01 & 614 8 


Deutsche Eisenbahntechnik. (Berlin.) 


1957 656 .212 .5 (47) 
Deutsche Eisenbahntechnik, April, S. 155. 
POTTHOFF (G.). — Die Rangiertechnik in der 


Sowjetunion. (3 000 Worter & Abb.) 


1957 
Deutsche Eisenbahntechnik, April, S. 159. 
Der Eisenbahnbau in China (700 Worter & Abb.) 


385 (09 (51) 


/ 
1957 621 .33 (52) 
Deutsche Eisenbahntechnik, April, S. 160. 
Japan elektrifiziert mit Industriefrequenz. (600 Wor- 
ter.) 


1957 6211331 
Deutsche Eisenbahntechnik, April, S. 161, und Mai, 
S233: 


KOLBASKE (J.). — Die Ermittlung und Aufstellung 
von Brennstoffverbrauchsnormen fiir Dampflokomotiven 
im Zugférderungsbetrieb. (7 000 Worter, Tafeln & Abb.) 


1957 625 .2 
Deutsche Eisenbahntechnik, April, S. 172. 

POPESCU (C.) & DORDEA (I.). — Die Berechnung 
der Widerstiinde in den Kuryen von Schmalspur-Wald- 


bahnen. (1 700 Worter & Abb.) 


1957 625 .212 
Deutsche Eisenbahntechnik, April, S. 175. 
KROPF (H.). — Gummigefederte Rider fiir Schienen- 


fahrzeuge. (1 000 Worter & Abb.) 


1957 656 .254 
Deutsche Eisenbahntechnik, April, S. 177. 
GAUSCH (H.). — Eine Streckenleuchtbildanlage 


fiir den Dispatcherdienst. (3 000 Worter & Abb.) 


1957 656 .213 
Deutsche Eisenbahntechnik, April, S. 181. 


Die Eisenbahnzufiihrung zum Industriewerk und Indus- 


| triebezirk. (1 000 Worter & Abb.) 


Sig es 


1957 625 .17 (43) 
Deutsche Eisenbahntechnik, April, S. 183. 

MEHR (P.) & KRAMER (W.). — Anwendung fort- 
schrittlicher Arbeitsmethoden bei der Unterhaltung der 
Betriebsgleise im V EB Eisenwerke West. (2 000 Wor- 
ter & Abb.) 


1957 625 .143.4 (437) 
Deutsche Eisenbahntechnik, April, S. 187. 


HRDLICKA (J.). — Lichtbogenschweissen von Schie- 
nenstdssen auf freier Strecke. Bau des liickenlosen 


Gleises bei der CS D. (3000 Worter & Abb.) 


1957 (GA MAB! 3) 
Deutsche Eisenbahntechnik, April, S. 191. 
Zur Riffelfrage im Oberbau. (1 400 Worter.) 


Der Eisenbahningenieur. (Frankfurt ‘am Main.) 


1957 656 .225 (43) & 656 .261 (43) 
Der Eisenbahningenieur, April, S. 77. 

BOCKER (R.). — Neue Rundbehilter fiir den Trans- 
port von Oberbaustoffen und Oberbauteer. (1 500 Wor- 
ter & Abb.) 

1957 625 .143 .4 & 656 .259 
Der Eisenbahningenieur, April, S. 80. 

JUNEMANN (A.). Vorschlag zur Verbesserung 
des isolierten Schienenstosses. (1 000 Worter & Abb.) 


1957 624 
Der Eisenbahningenieur, April, S. 84. 

HUTHER (W.). — Kontinuierliches Arbeiten unter 
Gleisaufhangungen. (1 500 Worter & Abb.) 

1957 620 2354 
Der Eisenbahningenieur, April, S. 88. 

DONNER (W.). — Olgefeuerte Dampflokomotiven. 
(3 000 Worter & Abb.) 

1957 656 .1 
Der Eisenbahningenieur, April, S. 93. 

WAGNER (F.). — Strassenroller — Neukonstruk- 
tionen. (800 Worter & Abb.) ; 

1957 621 .336 


Der Eisenbahningenieur, April, S. 94. 

KOHLER (H.). — Arbeitsbiihnen und Hebezeuge fiir 
Stromabnehmerbiigel in  Ellokhallen. (1000 Wé6rter 
& Abb.) 


1957 614 (43) & 624 (43) 
Der Eisenbahningenieur, April, S. 97. 

BOSSE (K.F.). — Zum Brand auf der Eisenbahnbriicke 
bei Engers-Urmitz am 25.8.1956. (1 000 Wérter & Abb.) 


E.T.R. Ejisenbahntechnische 
(K6In-Darmstadt. ) 


Rundschau. 


1957 625 .244 (4) 
Eisenbahntechnische Rundschau, April, S. 107. 

SCHRODER (E.). — Die neuen Kiihlwagen fiir den 
europdischen Kihlverkehr. (7 000 Wérter & Abb.) 


1957 624 

Eisenbahntechnische Rundschau, April, S. 123. 
EMMERICH (O.) & BITTERICH (W.). — Montage- 

bauweise — ein Mittel zur Rationalisierung im Briicken- 


bau. (2 500 Worter & Abb.) 


1957 621 .431 .72 (62) 
Eisenbahntechnische Rundschau, April, S. 128. 

GAHLERT (H.). — Dieselelektrische 1900-PS-Loko- 
motive fiir Agypten. (1 500 Worter & Abb.) 


1957 656 .225 
Eisenbahntechnische Rundschau, April, S. 132. 

HANKER (R.). — Pkw-D-Ziige? (800 Worter & 
Abb.) 

1957 625 243 


Eisenbahntechnische Rundschau, April, S. 134. 
SCHWEDA (F.). — Gedanken tiber den Abstand der 
Nischen in Eisenbahntunneln. (2 500 Woérter & Abb.) 


Elektrische Bahnen. (Miinchen.) 


1957 621 .335 (43) 
Elektrische Bahnen, April, S. 73 und 76. 

KTLB’ (EB). Die eleKtrische Bo’Bo’-Schnellzug- 
lokomotive Baureihe E10! und Giiterzuglokomotive 
Baureihe E 40 der Deutschen Bundesbahn. (2 000 Wor- 
ter, Tabellen & Abb.) 


KILB (E.) & WIRTH (T.). — Der Fahrzeugteil der 
Bo’Bo’-Schnellzuglokomotive Reihe E10! und Giiterzug- 
lokomotive Reihe E40 der Deutschen Bundesbahn. 
(5 000 Worter, Tabellen & Abb.) 


1957 
Elektrische Bahnen, April, S. 86. 
KNIFFLER (A.). — Elektrische Nutzbremsung auf der 
Hamburger S-Bahn. (2000 Worter & Abb.) 


621 .333 


1957 621 135.8 
Elektrische Bahnen, April, S. 89. 
HEGNAUER (W.). — Berechnung yon Speichen- 


ridern. (4000 Worter & Abb.) 


E.T.Z. (Elektrotechnische Zeitschrift) (Berlin.) 


1957 
E.T.Z., Heft 4, 21. April, S. 109, 


ERBEN (D.). — Fortschritte bei der Fehlerortung in 
Kabeln. (2 000 Wo6rter & Abb.) 


621 31 


1957 
B.T.Z.,) Hett 4) 215 Aprikss, iz, 


MULLER (E.A.W.). Materialpriifung mit Ultra- 
schall. (3 000 Worter & Abb.) 


62 (Ol 


1957 621 ese 
EZ, Het 4. Apnlles: i4i. 
HARNISCH (F.) & WINKLER (H.). — Beleuchtung 


hoher Hallen mit neuartigen Ovaltiefstrahlern. (1 000 
Worter & Abb.) 


ae Ge es 


Glasers Annalen. (Berlin.) 


1957 
Glasers Annalen, April, S. 98. 
KLUNNER (W.). — Uber die Ermittlung und Ein- 
stellung der Radlasten einer Lokomotive. (7 000 Worter 
& Abb.) 


621 .131 


1957 
Glasers Annalen, April, S. 116. 
WITT (F.). — Auswahl der Tragfedern fiir Reisezug- 


625725 


wagen — einfacher, genauer, schneller. (10 000 Worter 
& Abb.) 
1957 0625/5232 


Glasers Annalen, April, S. 126. 

KERNCHEN (G.). — Neue Schlafwagen der Inter- 
nationalen Schlafwagen-Gesellschaft. (2000 WoOrter 
& Abb.) 


Internationales Archiv fiir Verkehrswesen. 


(Mainz.) 

1957 656 (8) 

Internationales Archiv fiir Verkehrswesen, Nr. 6, 
2. Marzheft, S. 117. 

FOCHLER-HAUKE (G.). — Die transkontinentalen 
Landesverkehrswege Siidamerikas. (4 000 Worter & 
Karten.) 

1957 656 212 <5 
Internationales Archiv fiir Verkehrswesen, Nr. 6, 


2. Marzheft, S. 126. 

FULLING (F.). — Die Wirtschaftlichkeit yon Rangier- 
bahnhéfen bei Anderung der Belastung. (3 000 Worter 
& Abb.) 

625 .23 & 625 .24 
Verkehrswesen, Nr. 7, 


1957 
Internationales Archiv fir 
1. Aprilheft, S. 143. 
STUCKHARDT (W.).— Neuzeitliche Bahn — Betriebs- 
mittel fiir den Personen- und Giiteryerkehr. (3 000 Worter 
& Abb.) 


Siemens-Zeitschrift. (Erlangen.) 


1957 621 .31 
Siemens-Zeitschrift, April, S. 156. 

SCHMELCHER (T.). — Selbstschalter fiir Gleich- 
spannungen bis 3 000 V als Ergebnis weiterentwickelter 
Industrieausfiihrungen. (1 200 Worter & Abb.) 


1957 654 


Siemens-Zeitschrift, April, S. 185. 
HORNER (O.). — Neue Fernsprecher. (2 500 Worter 


& Abb.) 


1957 621 .31 
Siemens-Zeitschrift, Mai, S. 278. ; : 
EBERT (H.). — Ein neues Vielbereich-Zeitrelais. 


(1 200 Worter & Abb.) 


Signal und Draht. (Frankfurt am Main.) 


1957 656 .257 
Signal und Draht, April, S. 53. 
GEBER (W.). — Verschlussplan und Verschluss- 


kartei bei Spurplanstellwerken. (2 000 Worter & Abb.) 


1957 656 .25 
Signal und Draht, April, S. 57. 

SCHEERER (O.). — Steckverbindungen fir Gummi- 
kabel von Signalanlagen. (1 000 Worter & Abb.) 


1957 656 .254 
Signal und Draht, April, S. 60. 

SCHEPP (A.). — Versuchsweiser Einsatz von UKW- 
Funksprecheinrichtungen im Unterhaltungs- und Ent- 
stérungsdienst einer Fahrleitungsmeisterei. (1 500 Wor- 
ter & Abb.) 


Wissenschaftliche Zeitschrift der Hochschule 
fiir Verkehrswesen Dresden. (Dresden.) 


1956 656 
Wissenschaftliche Zeitsch. der Hochschule fiir Verkehrs- 
wesen Dresden, Heft 2/3, S. 205. 

POTTHOFF (G.). — Die Selbsttatigkeit im Eisen- 
bahnbetrieb. (7 000 Wo6rter & Abb.) 


1956 656 .25 
Wissenschaftliche Zeitsch. der Hochschule fiir Verkehrs- 
wesen Dresden, Heft 2/3, S. 215. 
POTTHOFF (G.). — Der Zweirichtungsbetrieb. (5 000 
Worter & Abb.) 


1956 656 .256 
Wissenschaftliche Zeitsch. der Hochschule fiir Verkehrs- 
wesen Dresden, Heft 2/3, S. 229. 
MULLER (W.). — Einige Aufgaben, Methoden und 
Probleme der Analyse von Eisenbahnsicherungsschal- 
tungen. (4 000 Worter & Abb.) 


1956 621 .33 
Wissenschaftliche Zeitsch. der Hochschule fiir Verkehrs- 
wesen Dresden, Heft 2/3, S. 241. 
KUNTZE (H.). — Vor- und Nachteile der Stromarten- 
Systeme fiir elektrische Bahnen. (6 000 Worter & Abb.) 


1956 656 .212 .5 
Wissenschaftliche Zeitsch. der Hochschule fiir Verkehrs- 
wesen Dresden, Heft 2/3, S. 277. 
GEISSLER (G.). — Ein Beitrag zur Ermittlung des 
Profils eines Ablaufberges. (1 500 Worter & Abb.) 


1956 656 .21 
Wissenschaftliche Zeitsch. der Hochschule fur Verkehrs- 
wesen Dresden, Heft 2/3, S. 285. 
REINGRUBER. — Gestaltung von schienenfreien 
Kreuzungen zweigleisiger Bahnlinien mit gegenseitigen 


Abzweigungen ohne Einschaltung eines Bahnhofes. 
(5000 Worter & Abb.) 
1956 656 


Wissenschaftliche Zeitsch. der Hochschule fur Verkehrs- 
wesen Dresden, Heft 2/3, S. 347. 
DIETZE (R.). — Der Einfluss der Steigerung der 
Arbeitsproduktivitat auf die Bef 6rderungsselbstkosten. 
(3 000 Worter & Tabellen.) 


ee 


In English. 


Electrical Engineering. (New York.) 


621 .431 .72 


1957 
Electrical Engineering, June, p. 483. 
STEINBROOK (S.E.). — Diesel locomotives for light- 


weight passenger trains. (800 words.) 


The Engineer. (London.) 


1957 656 .2 (44) 
The Engineer, April 19, p. 621. 
French Railways’ modernisation plan. (1 400 words 
& figs.) 
1957 
The Engineer, May 3, p. 696. 
Doubling and electrification of South African main 
lines. (400 words & figs.) 


621 .33 (68) 


1957 
The Engineer, May 10, p. 732. 
Diesel-electric trains for the 
words & fig.) 


621 .431 .72 (42) 


Southern Region. (900 


1957 
The Engineer, May 31, p. 830. 
PLOWMAN (J.M.). — Compaction of concrete by 
vibration. (2 600 words & figs.) 


691 


Engineering. (London.) 


1957 621 .431 .72 (42) 
Engineering, May 10, p. 584. 

S. R. Diesel-electric units. (300 words & fig.) 

1957 621 .33 (44) 
Engineering, May 10, p. 589. 

Railway electrification in France. — An extensive five- 
year plan. (400 words & map.) 

Gas and Oil power. (London.) 
1957 621 .431. .72 (42) 


Gas and Oil power, May, p. 108. 
Six-coach Diesel-electric trains for London-Hastings 
route. (1 800 words & figs.) 
1957 
Gas and Oil power, May, p. 119. 
Twenty 1500 HP Diesel-electric locomotives for the 
Malayan Railway. (600 words & figs.) 


621 431. .72 (59) 


Proceedings of the Institution of Civil Engineers 


(London.) 
1957 624 .63 
Proceedings of the Institution of Civil Engineers, May, 
p. 110. 
GUYON (Y.). — Long-span prestressed concrete 


bridges constructed by the Freyssinet system. (87 pages, 
illustrated.) 


1957 625 .14 (42) & 625 .143 (42) 
Proceedings of the Institution of Civil Engineers, June, 


RHODES (K.D.) and DART (M.R.). — Site and 
laboratory work in connexion with the development of 
long welded rail track on the Western Region of British 
Railways. (36 pages, illustrated.) 


1957 624 (0 
Proceedings of the Institution of Civil Engineers, June, 
p. 404. 


HOLMES (M.). — Tests on Clifton suspension bridge 
cross-girder. (2 000 words & figs.) 


Proceedings of the Institution of Mechanical 
Engineers. (London.) 


1956 625 .214 
Proceedings of the Institution of Mechanical Engineers, 
Vol. 170, No. 17, p. 499. 
COLE (J.A.). — Oil flow and film extent in complete 
journal bearings. (5 600 words & figs.) 


The Journal of the Institute of Transport. 
(London.) 


1957 385 (09 (42) 
The Journal of the Institute of Transport, May, p. 132. 

BREBNER (J.H.). — Public relations and publicity in 
transport. (1 500 words.) 


Journal, The Permanent Way Institution. 
(London.) 


1957 625 .17 (42) 
Journal, The Permanent Way Institution, April, p. 30. 

DEAN (A.). — Hard labour saying developments 
affecting permanent way work. (2 500 words & figs.) 


1957 621 .33 (42) 
Journal, The Permanent Way Institution, April, p. 41. 

DALLMBYER GR). == Givil engineering work 
preparatory to electrification of the Liverpool Street- 
Shenfield extensions, Eastern Region, British Railways. 
(8 000 words & figs.) 


The Locomotive. (London.) 


1957 
The Locomotive, March-April, p. 51. 
The new Class «10 » 4-6-2 of the German Federal 
Railway. (2000 words & figs.) 


O215, 


1957 621 .431 
The Locomotive, March-April, p. 58. 

The M.A.N. lightweight railcar with self-aligning 
wheel bogies. (2 200 words & figs.) 


.72 (43) 


two- 


1957 
The Locomotive, April-May, p. 62. 
The North British - M.A.N. Diesel engines. (800 words 
& figs.) 


621 .431 .72 (42) 


Modern Railroads. (Chicago.) 
1957 656 .212 (73) 
Modern Railroads, May, p. 78. 
SHEDD (T.). — One yard replaces eight. (2 300 words 
& figs.) 


1957 
Modern Railroads, May, p. 123. 
The Frisco uses more journal stops. (1 000 words 
& figs.) 


625 .214 (73) 


Modern Transport. (London.) 

1957 625 .162 (42) 
Modern Transport, May 4, p. 2. 

Economy in level crossing protection. (1 200 words.) 


1957 621 .132 -8 (6) 


Modern Transport, May 4, p. 7. 


More Beyer-Garratts for Rhodesia. (1 500 words 


& figs.) 

1957 656 .2 (42) 
Modern Transport, May 4, p. 11. 

BURLEIGH (L.G.). — Are the railways finished ? 
A user’s question. (2000 words.) 

1957 621 .431 .72 (42) 


Modern Transport, May, 11, p. 5; May 18, p. ee 
Diesel-electric trains. (2 400 words & figs.) 


The Oil Engine and Gas Turbine. (London.) 


1957 621 2431.72 


The Oil Engine and Gas turbine, April, p. 450. 
Developing engines for locomotive service. (600 words 


& figs.) 


621 .431 .72 (42) 


May, p. 16. 
sets. (1 100 words 


1957 ; 
The Oil Engine and Gas turbine, 
Southern Region’s new 1 000-HP 


& figs.) 


85 


1957 O21 43 eZ. 
The Oil Engine and Gas turbine, May, p. 19. 

MILLER (R.). — Relative merits of two- and four- 
stroke engines in high-power locomotives. (1 500 words.) 


The Overseas Engineer. (London.) 
1957 656 .211 .7 (42) 
The Overseas Engineer, March, p. 287. 


The « Essex Ferry ». (600 words & figs.) 


Railway Age. (New York.) 


1957 656 .25 (73) 
Railway Age, April 29, p. 31. 
Opportunity blueprint... How to adapt C.T.C. to your 


traffic. (1 400 words & figs.) 


1957 
Railway Age, May 6, p. 34. 
Frisco gets evidence... journal stops cut hot boxes rate. 
(600 words & figs.) 


625 .214 (73) 


1957 
Railway Age, May 20, p. 58. 
Exploring the future of rail suburban service. (1 200 
words.) 


656 .2 (73) 


The Railway Gazette. (London.) 
1957 621 .33 (4) 
The Railway Gazette, April 12, p. 424. 

Electrification from Luxembourg to Strasbourg. (1 000 
words & figs.) 


1957 621 .335 (42) 
The Railway Gazette, April 12, p. 425. 
Repairs to Manchester-Sheffield line electric loco- 


motives. (2000 words & figs.) 


1957 621 .335 (436) 
The Railway Gazette, April 12, p. 428. 
Pivotless bogie experiment in Austria. (300 


& fig.) 


words 


1957 621 .132 .8 (68) 
The Railway Gazette, April 19, p. 453. 
Beyer-Garratt locomotives for South Africa. 


words & figs.) 


(1 800 


1957 625 .242 (42) 
The Railway Gazette, May 10, p. 535. 


British Railways iron ore wagons. (600 words & figs.) 
1957 621 .431 .72 (42) 


The Railway Gazette, May 10, p. 537. 
Multiple-unit Diesel-electric trains for Southern Region. 


(1 200 words & figs.) 


a= 6) == 


1957 621 .33 (492) 
The Railway Gazette, May 10, p. 541. 

Multiple-unit stock for Netherlands Railways. (1 400 
words & figs.) 


1957 621 .33 (460) 
The Railway Gazette, May 10, p. 544. 
Electrification from Tarragona to Reus 


& fig.) 


(400. words 


Diesel Railway Traction 
Gazette Publication. (London.) 


625 .251 


A Railway 


1957 
Diesel Railway Traction, April, p. 153. 
The braking of railcars. (1 600 words & figs.) 


1957 621 .431 .72 (45) 
Diesel Railway Traction, May, p. 175. 
Locomotives with hydrostatic transmission. (3 200 


words & figs.) 
1957 
Diesel Railway Traction, May, p. 187. 
8500-H.P. gas-turbine locomotive. 
& figs.) 


621 .438 (73 


(4000 words 


1957 621 2431 272.43) 
Diesel Railway Traction, May, p. 193. 

Another hydro-mechanical transmission. (3 000 words 
& figs.) 


Railway Locomotives and Cars. (New York.) 


1957 621-431 72 (73) 
Railway Locomotives and Cars, April, p. 47. 

Lower grade oil testing brings decision — C & NW 
Diesels will not get «economy » fuels. (1 100 words 
& figs.) 

1957 621 .431 .72 (73) 
Railway Locomotives and Cars, April, p. 56. 

JURSCH (C.F.). — SP specifies the « what » and 
« how » of its Diesel locomotive cleaning. (3 000 words.) 


1957 625 .243 (73) 
Railway Locomotives and Cars, April, p. 62. 

Plug-door : solution for all-purpose box car. 
words & figs.) 


(700 


Railway Steel Topics. (Sheffield.) 


1957 625 .143 .9 (42) 
Railway Steel Topics, Vol. 4, No. 1, p. 11. 

DEARDEN (J.). — The centenary of the steel rail. 
(7 000 words & figs.) 


1957 669 & 691 
Railway Steel Topics, Vol. 4, No. 1, p. 25. 

EDWARDS (A.M.). — Corrosion with some reference 
to railway materials. (3 500 words & figs.) 


1957 624 .2 (42) 
Railway Steel Topics, Vol. 4, No. 1, p. 34. 

BERRIDGE (P.S.A.). — Bolts and welds and railway 
plate girder bridges. (4 200 words & figs.) 


World Industry. (London.) 
1957 621 .431 .72 (42) 
World Industry, April, No. 4, p. 11. 
REED (Brian). — Diesel shunting power and practice. 
(1000 words & fig.) 


1957 625 .216 (42) 
World Industry, April, No. 4, p. 15. 
Low-cost hydraulic freight and Diesel wagon buffer. 
(1 300 words & figs.) 
1957 
World Industry, April, No. 4, p. 24. 
WESTON (J.W.). — Designed for main-line traffic. 
(1 200 words.) 


621 .431 .72 (42) 


In Spanish. 


Ferrocarriles y Tranvias. (Madrid.) 


1956 656.2125 
Ferrocarriles y Tranvias, septiembre, p. 291. 

GALAN GUERRERO (A.). — Influencia de las 
estaciones de clasificacion de material en el transporte. 
(1 500 palabras.) 


Revista de Obras Publicas. (Madrid.) 


1957 62 
Revista de Obras Publicas, mayo, p. 234. 

FERNANDEZ CASADO (C.). — _ Construccién, 
ri haey y calculo (continuacién). (2500 palabras 
& fig.) 


In Italian. 


Ingegneria Ferroviaria. (Roma.) 


1957 
Ingegneria Ferroviaria, aprile, p. 314. 
LEUZZI (V.). — Sul comportamento degli autoveicoli 
nella fase di entrata in curva. (4000 parole & fig.) 


621 .135 4 


1957 
Ingegneria Ferroviaria, aprile, p. 321. 
CANTUTTI (U.). — II piano quinquenale di ammoder- — 
namento e potenziamento delle F. S. (2500 parole.) 


656 .2 (45) 


ee) ees 


1957 
Ingegneria Ferroviaria, aprile, p. 336. 
SILVA (C.). — I cambi di velocita idrostatici. (3 000 
parole & fig.) 


621 .431 .72 


1957 — 625 .285 (45) 
Ingegneria Ferroviaria, aprile, p. 343. 
MELANI (F.). — Automotrici termiche a completa 


aderenza (ALn 64) per la linea Paola-Cosenza. (3 000 
parole & fig.) 


1957 625 .172 
Ingegneria Ferroviaria, aprile, p. 351. 

LIDONNICI (A.). La tecnica moderna per 
Vispezione dei binari e la nuova apparecchiatura di 
misura Amsler (continuazione). (4000 parole & fig.) 

1957 621 .33 
Ingegneria Ferroviaria, aprile, p. 365. 

MAYER (L.). — Quaranta anni di trazione elettrica 


ferroviaria a 3 000 volt C.C. (3 000 parole.) 


Politica dei Trasporti. (Roma.) 


1957 385 .113 
Politica dei Trasporti, aprile, p. 209. 

SAVOJA (A.). — La riduzione dei costi ferroviari. 
(2 000 parole.) 

1957 656 


Politica dei Trasporti, aprile, p. 216. 
Organizzazione e sviluppo dei trasporti combinati. 
(1 200 parole.) 


Trasporti Pubblici. (Roma.) 


1957 625 .5 
Trasporti Pubblici, marzo, p. 293. 
GOSSI (A.). — Il calculo a pressoflessione dei pali 


tubolari negli impianti di trasporto con trazione a funi. 
(3 000 parole, tabelle & fig.) 


625 .23 (45) 


1957 
Trasporti Pubblici, marzo, Pp. 341. 
DARD (M.). — II materiale rotabile per viaggiatori 
nelle Ferrovie Italiane dello Stato nel 1956. (2 000 


parole & fig.) 


In Netherlands. 


De Ingenieur. (Den Haag.) 

1957 625 .285 (4) 
De Ingenieur, n‘™ 19, 10 mei, p. eee, 

KOSTE RS OLE) Dieselelektrische treinstellen yoor 

internationaal reizigersverkeer. (2 000 woorden & fig.) 


1957 
De Ingenieur, n™ 20, 17 mei, p. O. 39. 
KURTZE (G.). — Strukturuntersuchungen mit Ultra- 
schall. (3 500 woorden & fig.) 


62 (01 


1957 
De Ingenieur, n™ 20, 17 mei, p. Bt. 45. 
LEONHARDT (F.). — Uber neuere deutsche Spann- 
betonbriicken mit konzentrierten Spanngliedern. (Wordt 
voortgezet.) (4000 woorden & fig.) 


624 .63 


Nieuw Spoor. (Utrecht.) 
1957 
Nieuw Spoor, mei, p. 3. 
De Trans Europ Express. Een groots idee werd werke- 
lijkkheid. (1 000 woorden & fig.) 


625 .285 


Spoor- en Tramwegen. (Den Haag.) 


1957 625 .62 (492) 
Spoor- en Tramwegen, n™ 8, 11 april, p. 117. 

BOGTSTRA (N.A.). — De nieuwe tramrijtuigen van 
de Rotterdamse Elektrische Tram. (2000 woorden 
& fig.) 

1957 656 .213 (492) 
Spoor- en Tramwegen, n*" 8, I1 april, p. 120. 

FLIPSE (J.L.). — Transportvoorlichting door N. S. 
(1 000 woorden & fig.) 


1957 6255-25 
Spoor- en Tramwegen, n™ 8, 11 april, p. 124. 

SCHOEWERT (C.C.). — Remsystemen S.N.C.F. toe- 
gepast bij T.E.E.- en T.A.R.-treinstellen. (1 500 woorden 
& fig.) 

1957 385 .113 (73) 
Spoor- en Tramwegen, nt? 8, 11 Api, Din 29: 

De spoorwegen in de Verenigde Staten in 1956. (800 
woorden.) 


1957 625 .285 
Spoor- en Tramwegen, n™ 9, 25 Eyoyell, joy, Leds}. 
KOSTER (J.P.). — Dieselelektrische treinstellen voor 
internationaal reizigersverkeer. (2 500 woorden & fig.) 
1957 6210.53 
Spoor- en Tramwegen, n’ 9, 25 april, p. 138. 
REINFELD (H.). — Overbelastingsbeveiliging van 


gelijkstroomapparaten bij yoertuigen. (1 500 woorden 
& fig.) 


In Portuguese. 


Boletim da C.P. (Lisboa.) 


1957 621 .33 (469) 
Boletim da C.P., n° 335, maio, p. 3, 5, 7, 13 8G3.0% 
DE BRION (P.). — Electrificagao dos nossos caminhos 


de ferro. (1 000 palavras.) 


— ees 


DA COSTA COUVREUR (R.). — A electrifica¢go 
vista por um passageiro. (1 500 palavras.) 

MACHADO VAZ (J.A.). — Bom combate. (2 500 
palavras.) 

FARIO LAPA (J.). — A electrificaggo e a capacidade 
produtiva da Via Feérrea. (1 000 palavras.) 

PINTO MONTEIRO (A.). — A electrificagao dos 
Caminhos de Ferro Portugueses. (3 500 palavras & fig.) 


1957 621 .33 (469) 
Boletim da C.P., n° 336, junho, p. 2. 
A inaugurac¢aéo da trac¢ao eléctrica nas linhas da C.P. 


(4000 palavras & fig.) 


Gazeta dos Caminhos de Ferro, (Lisboa.) 


1957 621 .33 (469) 
Gazeta dos Caminhos de Ferro, n° 1665, 1 de maio, 
p. 163 & 164. 


A electrificagao da linha de Sintra. As cerimonias da 


inauguracgo da traccao eléctrica no trogo Lisbo: 
Carregado e na linha de Sintra. (5 000 palavras & fig 


Técnica. (Lisboa.) 

1957 624 .6 
Técnica, abril, p. 403. 

CARDOSO (E.). — Cuidados a fer na construga 

das grandes pontes de betao armado. (4000 palavra 


& fig.) 


In Czech. (= 91.886.) 


Inzenyrské Stavby. (Praha.) 


1957 
Inzenyrské Stavby, March 22, 1957. 
CORNELIUS (W.). — Progress in the constructio 
of bridges in Germany, after the second world wai 
(4000 words & figs.) 


624 (4: 
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[ 016. 385 (02 ] 


I. — BOOKS. 
1957 656 
In French. ILLETSCHKO (Dr. L. L.). 
Transport-Betriebswirtschaft im Grundiss. 
Wien, Springer-Verlag. 210 Seiten. (Preis : DM 19.—) 
1956 669 
CHARLES (V.). 1957 624 
Vocabulaire du métallurgiste et applications numé- | KAUFMANN (W.). 
riques. Statik der Tragwerke. 


Paris, Gauthier-Villars. Un volume (14 21 cm) 
de VIII + 167 pages avec 75 figures. (Prix : broché, 
1 200 fr. fr.) 

1957 385 .587 
Mc. CLOSKEY (J.F.) & TREFETHEN (F.N.). 

Introduction a la recherche opérationnelle. Traduit 
de l’américain et adapté par M. VERHULST et 
J. LAVAULT. 


Paris, Dunod, éditeur. Un volume (16 25 cm) de 
206 pages avec 36 figures. (Prix : 1 850 fr. fr.) 
1957 621 .33 


GARREAU (M.). 

Cours de traction électrique. (Conservatoire des Arts 
et Métiers). 

Paris (II®), Editions scientifiques Riber, 117, Boulevard 
de Sébastopol. Un volume (21 31 cm) broché. (Prix : 


2 900 fr. fr.) 
1957 WAS 
MONDIN (Ch.). , 
Aide-mémoire Dunod — Construction métallurgique. 


T. Il, 74° édition. ; 
Paris, Dunod, éditeur. Un volume relié (10 x 15 cm) 
de 212 + LXIV pages, avec 168 figures. (Prix : 480 fr. fr.) 


In German. 


1957 621 .431 .72 
Diesellokomotiybetrieb und Diesellokomotiywirtschaft. 
Herausgegeben von der Lehrmittelstelle der Deutschen 
Reichsbahn. — Ubersetzung aus dem Russischen. 
Leipzig W 31, Fachbuchverlag, Karl-Heine-Strasse 16. 
373 Seiten mit 168 Bildern. (Preis : gebunden, DM 48.) 


Berlin, Springer-Verlag. Ein Band (16.5 = 24.5 cm) 


von 327 Seiten mit 367 Abbildungen. (Preis : geb., 
DM 31.50.) 
1957 624 


Prof. Dr.-Ing. A. KLEINLOGEL. 

Rahmenformeln. Gebrauchsfertige Formeln fir alle 
statischen Gréssen zu allen praktisch vorkommenden 
Einfeldrahmenformen aus Stahlbeton, Stahl oder Holz. 
12. Ausgabe. 

Berlin, Verlag Wilhelm Ernst & Sohn. 460 Seiten 
(17 x 24 cm) mit 114 « Rahmenformen », 1 578 Abbil- 
dungen. (Preis : gebunden DM 52.—) 


In English. 


1957 385 (061 .4 (73) 

Associaton of American Railroads. Signal Section — 
Advance Notice. Reports to be presented at the Fifty- 
Eighth Annual Meeting, Chicago, Ill. — September 195 
20 andi 21, 1957. 

Chigaco 5, Ill. 
Van Buren Street. 


: Office of the Secretary, 59, East 


1957 7250.3 
CARROLL L.Y. MEEKS. 


The railway station : An architectural history. 


London : The Architectural Press, 9-13. Queen 
Anne’s Gate, S.W. 1. (Price : 60 s.) 
1957 656 .2 


COOPER (B.K.). 
Modern railway working. 
One volume (8 3/4 x 5 % in.) of 114 pages, illustrated. 
London : Leonard Hill (Books) Ltd., 9 Eden Street, 
N.W. 1 (Price : 21s.) 


(1) The numbers placed over the title of each book 
conjointly with the Office Bibliograp 
Science », by L. WEISSENBRUCH, i 


are th 


ose of the decimal classification proposed by the Railway Congress 
hique International, of Brussels, (See « Bibliographical Decimal Classification as applied to Railway 
in the number for November 1897, of the Bulletin uf the International Railway Congress, p. 1509). 


S6OQ = 


1957 62 
GOODE (H.H.) and MACHOL (R.E.). 

System engineering. 

London : McGraw-Hill Publishing Company, Ltd., 


McGraw-Hill House, 95, Farringdon Street, E.C. 4. 
(Prices 75)s:) 


1957 385 (05 (54) 


« Indian Railways » Annual, 1957. 


One brochure (10 3/4 in. x 8 3/4 in.) of 246 pages. 
Paper covers. Illustrated. 
New Delhi, Post Box 467. (Price : 4 Rs.) 


1957 691 
LARGE (G.E.) 


Basic reinforced concrete design - Elastic and Creep. 
Second edition. 


New York 10, N.Y. : The Ronald Press Company, 
15, East 26 th Street. (Price : 7 Dollars.) 


[ 016. 385 (05 ] 


II. — PERIODICALS. 


In French. 


Acier - Stahl - Steel. (Bruxelles.) 


1957 624 (493) 
Acier- Stahl- Steel, juin, p. 243. 

WILLEMS (G.) & FOUGNIES (R.). — L’évolution 
des ponts métalliques en Belgique au cours des 25 


dernieres années. (6 000 mots & fig.) 


1957 
Acier- Stahl- Steel, juin, p. 257. 
CAMPUS (F.). — L’évolution des charpentes métal- 
liques en Belgique pendant le dernier quart de siécle 
(1932-1957). (3 000 mots & fig.) 


624 .92 (493) 


Travaux Publics de 
(Bruxelles.) 
1956 691 
Annales des Travaux Publics de Belgique, n°4, aout, p. 47. 
COLLETTE (F.). — Calcul organique du béton armé 
a la flexion plane simple ou composée. (19 pages de texte, 
tableaux & fig.) 


Annales des 


Belgique. 


Bulletin des C.F.F. (Berne.) 


1957 625 .13 (494) 
Bulletin des C.F.F., juin. p. 92, 98, 103 et 107. 

Le Chemin de fer du Saint-Gothard. 

GASSMANN (W.). — Fondation et financement. 
Construction de la ligne du Saint-Gothard. Trafic et 
exploitation. (5 000 mots & fig.) 

WINTER (P.). — Etapes marquantes de la traction 
sur la ligne du Saint-Gothard. (1 500 mots & fig.) 


1957 621 43132 
JUDGE (A.W.) 

Maintenance of high speed Diesel engines. 

A practical handbook for Diesel engines fleet owners, 
maintenance engineers, operators, drivers and mechanics. 
4 th edition. One volume (8 3/4 x 5 % in.) of 422 pages, 
illustrated. 

London : Chapman & Hall, Ltd., 37, Essex Street, 
WG, (Price; 30's.) 


1957 6 
WEST CHURCHMAN (C.), ACKOFF (R. L) and 
ARNOFF (E.L.). 

Introduction to operations research. 

London : Chapman and Hall, Limited, 37, Essex 
Street, W.C. 2. (Price : 96 s.) 


In Netherlands. 


1957 385 (08 (492) 

Jaarverslag 1956, N.V. Nederlandsche Spoorwegen. 

Utrecht, Nederlandsche Spoorwegen, 44 bladzijden 
(21 x 30 cm) met kaart en illustraties. 


Bulletin de Documentation S.C.E.T.A. (Paris.) 


1957 656 (4 
Bulletin de Documentation S.C.E.T.A., juin, p. 1. 

La Conférence Européenne des Ministres des Trans 
ports. (5 000 mots & fig.) 


1957 656 .225 (73 
Bulletin de Documentation S.C.E.T.A., juin, p. 11 

Le «Flexi-Van », une variante du piggyback, es 
expérimenté aux Etats-Unis. (600 mots & fig.) 


Bulletin de Documentation de 1’U.I.C. (Paris. 


1957 625 .245 (494 
Bulletin de Documentation de I’U.I.C., mai, p. 42 

Le nouveau wagon C.F.F. pour transport de trés lourd 
charges. (1 000 mots & fig.) 


Bulletin Technique de la Suisse Romande 
(Lausanne.) 
1957 
Bull. techn. de la Suisse Romande, 8 juin, p. 179. 
MOTTU (A.), PETTAVEL (J.), JULLIARD (M.) 
KOECHLIN (C.), YOUSSOUFIAN (A.), VIRET (R.) 
BARBIER (M.) & WEHRLI (P.). — Aspects de k 
construction des machines-outils. (5000 mots & fig. 


621 .§ 


1957 
Bull. techn. de la Suisse Romande, 8 juin, p. 189. 
MOTTU (A.).— La précision d’usinage sur les machines 


outils plus spécialement sur les machines a pointer 
(5 000 mots & fig.) 


621 . 


— 91 


1957 
Bull. techn. de la Suisse Romande, 8 juin, p. 203. 
MATTHEY (M.L.). — Capacité de production des 
tours automatiques. (3 000 mots & fig.) 


621 .94 


Bulletin de l’Union internationale 
des Chemins de fer. (Paris.) 
1957 
Bulletin de 1?Union intern. des ch. de fer, juin, p. 180. 
de STEENWINKEL. — L organisation du_ service 
Trans-Europ-Express. (3 000 mots & fig.) 


1957 385 (09 (3) & 385 .113 (3) 
Bulletin de 1’Union intern. des ch. de fer, juin, p. 187. 

Les Chemins de fer en 1956. (Cinquiéme Partie.) 
(10 000 mots & tableaux.) 


Chemins de fer. (Paris.) 
1957 

Chemins de fer, mai-juin, p. 61. 
GRELLIER (M.). — L’éyolution des postes d’aiguil- 


lages. (3 000 mots & fig.) 


625 .151 


1957 625 .13 (494) 
Chemins de fer, mai-juin, p. 71. 
MERTENS (M.). — Le soixante-quinziéme anni- 


versaire de l’achévement de la percée du tunnel du Gothard. 
(3 000 mots & fig.) 


1957 621 .33 (44) 
Chemins de fer, mai-juin, p. 85. 
CAMUS (J.). — Les remaniements de la gare de 


Paris-Nord, connexes de Vélectrification. (800 mots 
& fig.) 


1957 625 .285 (4) 
Chemins de fer, mai-juin, p. 94. 
CAIRE (D.). — La mise en route du nouveau service 


« Trans-Europ-Express ». (900 mots & fig.) 


Economie et Technique des Transports. 
(Zurich.) 
1957 625 .5 (87) 
Economie et Technique des Transports, n° 119 (4-6), 


p. 42. 
KLAASSEN (H.). — Nouveaux téléphériques pres de 
Caracas (Venezuela.) (3 000 mots & fig.) 


1957 625 .163 
Economie et Technique des Transports, n° 119 (4-6), 
750: 


SUTTER (K.). — Verkehrswege und Lawinenyerbau. 
(1 000 woérter & Abb.) 


1957 62502 
Economie et Technique des Transports, n° 119 (4-6), 


. 64. 
BITTNER (K.). — Uber ein neues dsterreichisches 
kombiniertes Einseil-Zweiseilbahnsystem. (2 000 W6oriter 
& Abb.) 


1957 62 (01 
ey et Technique des Transports n° 119 (4-6), 
D: OV. 
HILTBRUNNER (R.H.). — Magnetische Drahtseil- 
priifung mit dem Defectoscope Integra. (4000 WoOrter 
& Abb.) 


1957 656 .211 .5 
Economie et Technique des Transports, n° 119 (4-6), 
De ia. 
STEIGER (R.A.). — Nouvel escalier roulant réalisé 
en Suisse. (A suivre.) (1500 mots & fig.) 


Génie Civil. (Paris.) 
1957 fi 62 (Ol 
Génie Civil, n° 3447, 15 juin, p. 280. 
NICOLSKY (V.A.). — Les effets élastiques d’une 


variation de longueur des portiques multiples. (1 500 mots 
& fig.) 
1957 
Génie Civil, n° 3448, 1 juillet, p. 301. 
Le nouveau pont rail-route en béton précontraint 
d’Abidjan (Céte d’Ivoire). (500 mots & fig.) 


624 .5 (6) 


L’Industrie des Voies ferrées et des Transports 


automobiles. (Paris.) 
1957 31 
L’Industrie des Voies ferrées et des Transports auto- 
mobiles, mai, p. 63. 
CASSAN. — Généralisation et application des 
méthodes statistiques. (7000 mots & fig.) 


1957 625 .3 (44) 
L’Industrie des Voies ferrées et des Transports auto- 
mobiles, mai, p. 72. 
DUSSERRE-TELMON. — Le 
Grenoble-Bastille. (2000 mots & fig.) 


téléférique de 


Industries et Sciences. 
(Rhode-St.-Genése-lez-Bruxelles.) 
1957 665 .882 
Industries et Sciences, juin, p. 9. 
ROBEYNS (C.) & COUDER (A.). — La trempe 
superficielle au chalumeau oxy-acétylénique. (3 000 mots 
& fig.) 


Revue Brown Boveri. (Baden.) 


1956 6212) 
Revue Brown Boveri, octobre, p. 407. 

LERCH (E.) & GUTIERREZ (M.).— Mise en service 
de centrales mobiles 4 turbine 4 gaz au Mexique. (1 500 


mots & fig.) 


1956 
Revue Brown Boveri, octobre, p. 444, 
HUGENTOBLER (E.). — Les locomotives Ae 4/4 
n°s 257 et 258 de la Compagnie du Chemin de fer des 
Alpes bernoises, Berne-Loetschberg-Simplon. (600 mots 


& fig.) 


621 .335 (494) 


Pes Bes 


1956 621 .31 

Revue Brown Boveri, décembre. p. 555. a 
HUBNER (R.). — Remarquables propriétés de 

nouvelles valves redresseuses 4 haute tension. (1 500 mots 


& fig.) 


Revue Générale des Chemins de fer. (Paris.) 


1957 G21N 43 ierz 
Revue Générale des Chemins de fer, juin, p. 305. 

ZENS & HONNORE. — Transmissions pour loco- 
motives Diesel. (5000 mots & fig.) 


1957 625 .285 (4) & 656 .222 .5 (4) 
Revue Générale des Chemins de fer, juin, p. 315. 

LANGLOIS. — La création du Groupement Trans- 
Europ-Express et Ja participation de la S.N.C.F. a ses 
premieres réalisations. (4000 mots & fig.) 


1957 621 .431 .72 (44) 
Revue Générale des Chemins de fer, juin, p. 323. 

DESPOUY. — Les éléments automoteurs Diesel 
de 825 ch de la S.N.C.F. (6 000 mots & fig.) 


1957 385 (09 (45) 
Revue Générale des Chemins de fer, juin, p. 354. 

LARTILLEUX (H.). — Les Chemins de fer Italiens 
en 1956. (1000 mots.) 

1957 625 .245 (494) 
Revue Générale des Chemins de fer, juin, p. 358. 

Un wagon spécial des C.F.F. suisses pour transports 
trés lourds. (800 mots & fig.) 


Revue Générale de Mécanique. (Paris.) 


1957 621 .438 
Revue Générale de Mécanique, avril, p. 129. 

VALLIN (E.). — Lutilisation des générateurs A 
pistons libres pour l’alimentation de turbines a gaz 
dans les centrales électriques. (A suivre). (2500 mots 
& fig.) 

1957 : 621 
Revue Générale de Mécanique, avril, p. 142. 

GENIN (G.). — Les plastiques fluorés et leurs appli- 
cations dans les industries mécaniques. (4 suivre). 
(3 000 mots & fig.) 

1957 621 
Revue Générale de Mécanique, avril, p. 151. 

STUCHLIK. (P.). Les dérivés cellulosiques et 
leurs applications dans les industries mécaniques. 
(A suivre). (2000 mots & fig.) 


Revue de la Société Royale Belge des Ingénieurs 
et des Industriels. (Bruxelles.) 


1957 7 621 .31 (4) 

Revue de la Société Royale des Ingénieurs et des Indus- 
triels, mai, p. 223. 

, WILWERTZ (C.). — L’industrie de la production 

d’électricité en Europe Occidentale, (5 000 mots & fig.) 


Revue Universelle des Mines. (Liége.) 


1957 691 
Revue Universelle des Mines, avril, p. 134. : f 

LADYJENSKY (J.). — Les plastiques armes, mate- 
riaux nouveaux. (4000 mots & fig.) 


1957 62 (01 
Revue Universelle des Mines, juin, p. 232. 

BARE (H.). — Choix des tensions en radiographie 
industrielle lorsque les piéces présentent des variations 


d’épaisseur. (3 000 mots & fig.) 


La Technique Moderne. (Paris.) 


1957 621 .438 
La Technique Moderne, juin, p. 265. 

CHAMBADAL (P.). — Les applications ferroviaires 
et marines de la turbine 4 gaz. (Suite et fin.) (4 000 mots 
& fig.) 

1957 
La Technique Moderne, juin, p. 273. 

Conférence Internationale des Grands Réseaux Elec- 
triques. (Suite et fin). (3 000 mots.) 


621 3 (06 


1957 
La Technique Moderne, juin, p. 278. 
L’installation du conditionnement d’air sur le train 
« Mistral ». (1 500 mots & fig.) 


625 .234 (44) 


Les Transports Publics. (Berne.) 


1957 656 .22255 
Les Transports Publics, juin, p. 5. | 
Les problemes du rail. Quelques réflexions au sujet 


de |’établissement des horaires. (1 000 mots.) 


1957 
Les Transports Publics, juin, p. 10. 
Le 75° anniversaire du Chemin de fer du Saint-Gothard. 
(1 500 mots.) 


625 .13 (494) 


Travaux. (Paris.) 
1957 
Travaux, mai, p. 279. 
MALACAM (R.). — Déviation sur 12 km de longueur 
de la vyoie ferrée de Tananarive-Tamatayve entre les 
P.K. 349 et 361. (2000 mots & fig.) 


625 .1 (69) 


La Vie du Rail. (Paris.) 
1957 
La Vie du Rail, 28 avril, p. 10. 
La voiture pendulaire aux essais. (1 500 mots & fig.) 


625 .23 (44) 


1957 
La Vie du Rail, 5 mai, p. 3. 


FORCE (G.). — Un grand dépét vapeur : Marseille- 
Blancarde. (1 000 mots & fig.) 


621 .138 .1 (44) 


— 93 


1957 
[La Vie du Rail, 12 mai, p. 3. 
Perspectives d’amélioration de la situation financiére 
de la S.N.C.F. (1 000 mots & fig.) 


385 .1 (44) 


1957 625) e177 
La Vie du Rail, 12 mai, p. 7. 
KIEFER (R.). — Le wagon-ramasseur magnétique. 
‘(500 mots & fig.) 
1957 : 625 .3 (494) 
La Vie du Rail, 19 mai, p. 3. 
SAINT-LARY (A.) & BILLY (Ch.). — La conquéte 


du géant de l’Oberland bernois par le chemin de fer. 
(Ch. de fer de la Jungfrau.). (1 500 mots & fig.) 


1957 
La Vie du Rail, 19 mai, p. 7. 
Locomotive Diesel 060 DB en double traction. (600 mots 
& fig.) 


621 .431 .72 (44) 


1957 
La Vie du Rail, 19 mai, p. 11. 
LIGER (J.). — Pose de barres longues sur traverses 
en béton a Montargis. (500 mots & fig.) 


625 .142 .4 (44) 


In German. 


Die Bundesbahn. (Darmstadt und KdOln.) 


1957 621 .431 .72 (43) 
Die Bundesbahn, Nr. 8, April, S. 474. 
GAEBLER (G.A.). — Brennkrafttriebfahrzeuge der 


Deutschen Bundesbahn heute und morgen. (7 000 Worter 
& Abb.) 


1957 625.2 


Die Bundesbahn, Nr. 8, April, S. 486. 
ZBORALSKI (D.). — Zulassige Schallstarken beim 
Bau und Betrieb von Fahrzeugen. (10 000 Worter & 


Abb.) 


1957 656 .222 .6 (43) 
Die Bundesbahn, Nr. 8, April, S. 502. 

ZILLER (H.). — Entwicklung des Giiterverkehrs 
bei der Deutschen Bundesbahn. (5 000 Worter, Tafeln 


& Abb.) 


DRY) 656 .211 .5 (43) 


Die Bundesbahn, Nr. 8, April, S. 515. 


Hannover Hauptbahnhof. (2000 Worter & Abb.) 


1957 385 (09 (43) 
Die Bundesbahn, Nr. 9, Mai, S. 531. 
Der Wiederaufstieg der Deutschen Bundesbahn. (4 000 


Worter.) 


1957 385 (09 (43) 


Die Bundesbahn, Nr. 9, Mai, S. 549. ; 
Die Deutsche Bundesbahn in den Jahren 1952 bis 1957. 


(5000 Worter & Abb.) 


Deutsche Eisenbahntechnik. (Berlin.) 


1957 


; 625 .1 (43) 
Deutsche Eisenbahntechnik, Mai, S. 201. 


WUNSCH (K.). — Saarmund-Golm, der letzte 
Teilabschnitt des Berliner Aussenringes. (Fortsetzung 
folgt). (S 000 Worter & Abb.) 

1957 625 .14 


Deutsche Eisenbahntechnik, Mai, S. 212. 
Uber die Ursachen der Gleisverwerfung. (600 Worter 
& Abb.) 
1957 
Deutsche Eisenbahntechnik, Mai, S. 213. 
GRAU! (B.). — 75 Jahre Gotthardbahn. (4 000 Worter 
& Abb.) 


625 .13 (494) 


1957 
Deutsche Eisenbahntechnik, Mai, S. 221. 
KNOBLOCH (E.). — Das Langsprofil bei iiberhohten 
Weichen. (Fortsetzung folgt). (2000 Worter & Abb.) 


625-151 


1957 656 .212 .5 
Deutsche Eisenbahntechnik, Mai, S. 225. 
GEISZLER (G.). — Untersuchung einer Rangier- 


methode fiir das Zerlegen von Rangierabteilungen auf 
Unterwegsbahnh6fen. (3 000 Worter & Abb.) 


1957 
Deutsche Eisenbahntechnik, Mai, S. 231. 
Fiinfteiliger Doppelstock-Gliederzug (Halbzug) der 
Deutschen Reichsbahn. (1 000 Worter & Abb.) 


625 .23 (43) 


1957 
Deutsche Eisenbahntechnik, Mai, S. 241. 
PRUSSAK (H.). — Schienenfahrzeuge auf der Leipziger 
Messe 1957. (2000 Worter & Abb.) 


625 .2 (43) 


Der Eisenbahningenieur. (Frankfurt am Main.) 
1957 625 .162 
Der Eisenbahningenieur, Mai, S. 101. 
REINHARDT (L.). — Vorschlag zur vereinfachten 
Ermittlung der Sichtlingen fiir Sichtdreiecke an Bahn- 
iibergangen. (2 000 Worter & Abb.) 


1957 656 .223 .1 
Der Eisenbahningenieur, Mai, S. 104. 
MUNDEMANN (W.). — Gedanken zur Rationa- 


lisierung im Reisezugwagendienst. (2 000 Worter.) 


1957 621 3 
Der Eisenbahningenieur, Mai, S. 107. 

BRANDT (P.). — Verwendung von Kunststoffen 
in der Kabeltechnik. (4000 Wo6rter & Abb.) 

1957 656 .237 


Der Eisenbahningenieur, Mai, S. 112. 
SIMON (H.). — Aufstellung und Abwicklung von 
Kostenanschligen. (4 000 Worter.) 


= G4 


1957 621 .33 


Der Eisenbahningenieur, Mai, S. 116 und 119. 
ZIELKE (G.). — Die wirtschaftliche Bedeutung der 
Bahnelektrifizierungen. (Kritische Betrachtung und Ergan- 
zung zu dem Aufsatz in Heft 10/55 von Dipl.-Ing. 
E. Ludwig. (1 500 Worter & Abb.) 
LUDWIG (E.). — Stellungnahme zum obigen Aufsatz. 
(1 000 Worter.) 


1957 625 .113 
Der Eisenbahningenieur, Mai, S. 120. 
ZIMMERMANN (F.). — _  Gleisbogenberichtigung 


durch rechnerisches Ausgleichen der Pfeilhohen und 
durch mechanisches Ausgleichen der Pfeilhohen mit 
Kalkulator « Matisa ». (2000 Worter & Abb.) 


1957 656 .254 (43) 
Der Eisenbahningenieur, Mai, S. 124. 
Die Verantwortung fiir die Sicherung von Bahniiber- 


gangen. (1 000 Worter.) 


E.T.R. Eisenbahntechnische Rundschau. 
(K6In-Darmstadt.) 


1957 625 .285 (4) 
Eisenbahntechnische Rundschau, Mai, S. 142, 156, 165. 

STROEBE (H.). — Vom « Fliegenden Hamburger » 
zum « TEE ». (5 000 Worter & Abb.) 

GERBER (F.). & KOSTER (J.P.). — Dieselelektrische 
Triebwagenziige der Niederlandischen Eisenbahnen und 
der Schweizerischen Bundesbahnen fiir den internationalen 
Reiseverkehr. (2 000 Worter & Abb.) 

MELANI (F.). — Der Italienische Fahrzeugpark 
fur den TEE-Dienst. (1 500 Worter.) 


1957 625 .285 (4) 
Eisenbahntechnische Rundschau, Mai, S. 168. 

TASCHINGER (O.). — Grundziige der Entwurfs- 
planung der deutschen TEE-Ziige unter besonderer 
Berticksichtigung der Leichtmetallverwendung. (4 000 
Worter & Abb.) 

1957 
Eisenbahntechnische Rundschau, Mai, S. 174. 

LEICHER (E.). — Die Speise-und Kiichenwagen 
der TEE — Ziige in Ausgestaltung und Betrieb. (4 000 
Worter & Abb.) 


625 .232 (4) 


Elektrische Bahnen. (Miinchen.) 


1957 
Elektrische Bahnen, Mai, S. 97. 
SCHAAFF (H.). — Die elektrische Ausriistung der 
Lokomotiyen Baureihe E 10! und Baureihe E 40. (Wird 
fortgesetzt.) (S000 Worter & Abb.) 


621 .335 (43) 


1957 621 .333 (43) 
Elektrische Bahnen, Mai, S. 110. 
TOFFLINGER (K.) & KUHLOW (J.). — Der 


Fahrmotor WB 372 der E 10!- und E 40- Lokomotiven 
der Deutschen Bundesbahn. (4000 Worter & Abb.) 


Europa Verkehr. (Darmstadt.) 


1957 621 .33 (43) 
Europa Verkehr, Nr. 2, S. 63. 
BRANDT (L.). — Die sozialpolitische Bedeutung — 


der Elektrifizierung der Eisenbahnen des Ruhrgebietes. 
(800 Worter & Abb.) 


Glasers Annalen. (Berlin.) 
1957 625 @ 


Glasers Annalen, Mai, S. 133. 


SPERLING (E.) & BETZHOLD (Ch.). — Beitrag — 


zur Berechnung der auftretenden Krafte beim Auflaufstoss 
zweier Eisenbahnen. (2 000 Worter & Abb.) 


1957 625 .14 (Ol 
Glasers Annalen, Mai, S. 137. 
BETZHOLD (Ch.). — ErhGhung der Beanspruchung 


des Eisenbahnoberbaues durch Wechselwirkungen zwischen 
Fahzeug und Oberbau (Schluss). (4.000 Worter, Tafeln 


& Abb.) 

1957 625 .62 
Glasers Annalen, Mai, S. 146. 

REIMER (K.). — Fahrgastwechsel im Stidte-Schnell- 


verkehr. (1 500 Wé6rter & Abb.) 


1957 
Glasers Annalen, Mai, S. 149. 
Elektrischer Zugbetrieb in Portugal. (1 000 Worter 
& Abb.) 


621 .33 (469) 


Internationales Archiv fiir Verkehrswesen. 
(Mainz.) | 

1957 656 

Internationales Archiv fiir Verkehrswesen, Nr. 8, 


2. Aprilheft, S. 165. 
HEIMES (A.). — 
(2 000 Worter.) 


Der Wettbewerb im  Verkehr. 


1957 
Internationales Archiv 
2. Aprilheft, S. 168. 
BASELER (W.). — Fliche und Linie im grosstidtischen 
Verkehr. (3 000 Wo6rter & Abb.) 


388 


fir Verkehrswesen, Nr. 8, 


1957 
Internationales Archiv 
1. Maiheft, S. 189. 
KORFF (H.C.). — Offentliche Verkehrsinyestitionen 
und Verkehrspolitik. (3 000 Worter.) 


385 .12 


fir Verkehrswesen, Nr. 9, 


1957 
Internationales Archiy fir 
1. Maiheft, S. 201. 
BASELER (W.). — Seitenhalt und Niederhalt im 
Einfeder-Oberbau. (1 000 Worter & Abb.) 


625 .14 


Verkehrswesen, Nr. 9, 


=e 05) Sal 


Der Offentliche Verkehr. 


1957 
Der Offentliche Verkehr, Juni, S. 5. 


Die Lésung des Abgeltungsproblems im neuen Eisen- 
bahngesetz. (1 600 WoOrter.) 


(Bern.) 
347 .763 .4 (494) 


1957 656 .222 .5 
Der Offentliche Verkehr, Juni, S. 13. 
Zum Fahrplan. (2 000 Worter.) 


1957 

Der Offentliche Verkehr, Juli, S. 12. 
Das neue Rollmaterial der Martigny-Chatelard-Bahn. 

(i 000 Worter & Abb.) 


621 .338 (494) 


Signal und Draht. (Frankfurt a. Main.) 


1957 656 .259 
Signal und Draht, Mai S. 69. 
vy. FRIDERICI (W.). — Die Ansprechempfindlichkeit 


des Schienenkontaktes S 44. (2000 Worter & Abb.) 


1957 656 .256 .3 
Signal und Draht, Mai, S. 73. 
GRANDRATH (F.). — Hilfseinrichtungen fiir den 


Streckenblock. (2 500 Wérter & Abb.) 


1957 625 .143 .4 
Signal und Draht, Mai, S. 77. 
v. FRIDERICI (W.). — Der isolierte Schienenstoss. 


(2 000 WGrter & Abb.) 


Verkehr. (Wien.) 


1957 656 .225 


Verkehr, Nr. 21, 25. Mai, S. 669. 
RIEGER (W.). — Neue Wege im Huckepackverkehr. 
(600 Worter.) 


1957 656 (436) 


Verkehr, Nr. 25, 22. Juni, S. 782. 

Dr. M. SCHANTL. — Die Zukunft des 6sterreich- 
ischen Verkehrsnetzes im Rahmen einer europdischen 
Freihandelszone. (1 500 Worter.) 


In English. 


The Engineer. (London.) 


1957 621 .33 (42) 


The Engineer, May 31, p. 844. , ; 
Multiple-unit electric trains on London Midland Region. 
(1 200 words & figs.) 


1957 625 .171 (42) 


The Engineer, May 31, p. 845. ; : 
Track recording trolley for British Railways. 


words & figs.) 


(700 


1957 
The Engineer, June 14, p. 913. 
1000 H.P. Diesel-electric 
Railways. (2 400 words & fig.) 


621 .431 .72 (42) 


locomotives for British 


1957 
The Engineer, June 21, p. 944. 
POULTNEY (E.C.). — Churchward’s locomotives : 
The origin of species ? (1 800 words & figs.) 


621 .132 .1 (42) 


Engineering. (London.) 


1957 621 .431 .72 (42) 
Engineering, June 14, p. 757. 
Diesel-hydraulic locomotive. Torque converter trans- 


mission (1 300 words & figs.) 


1957 
Engineering, June 14, p. 758. 
New electric trains for London. (1 000 words & figs.) 


621 .338 (42) 


1957 
Engineering, June 14, p. 792. 
French electric locomotive performance. (300 words 
& fig.) 


621 .335 (44) 


1957 621 .431 .72 (42) 
Engineering, June 28, p. 824. 
Railway modernisation. — Main line mixed traffic 


Diesel-electric locomotives. (600 words & fig.) 


Far East Trade. (London.) 


1957 625 .232 (42) 
Far East Trade, July, p. 756. 
POULTNEY (E.C.). — Improved coaches for British 


Railways. (600 words & fig.) 


1957 625.282 
Far East Trade, July, p. 758. 
At Vulcan Foundry — latest English electric locos 


for Britain and Asia. (1 200 words & figs.) 


Indian Railways. (New Delhi.) 


1957 656 .2 (54) 
Indian Railways, Annual, April, p. 13. 
MUKERJEE (P.C.). — Railways fully geared to second 


plan tasks. (2 400 words & figs.) 


1957 621 .33 (44) 
Indian Railways, Annual, April, p. 41. 
ARMAND (L.). — French Rail Chief extols electri- 


fication. (1 500 words.) 


1957 621 .33 (54) 
Indian Railway, Annual, April, p. 46. 

NOUVION (F.). — Electrification — only answer 
to Indian Railways’ needs. (1 600 words.) 

1957 621 .33 (54) 


Indian Railways, Annual, April, p. 51. 
MURTI (P.N.). — Electrification of 1300 miles by 


1961. (700 words & figs.) 


peat (3 


Proceedings of the Institution of Civil Engineers. 
(London.) 
1957 621 .431 .72 
Proceedings of the Institution of Civil Engineers, July, 
5 SVT 
HENDERSON (A.B.). — Railway Diesel traction 
and associated problems. (9 000 words & figs.) 


Journal, The Institution of Electrical Engineers. 
(London.) 
1957 621 .335 
Journal, The Institution of Electrical Engineers, Vol. 3, 
No. 30, June, p. 337. 
Rectifier locomotives. (600 words & figs.) 


1957 621 .33 

Journal, The Institution of Electrical Engineers, Vol. 3, 
No. 30, June, p. 339. 

Electric traction calculations. (800 words & figs.) 


The Locomotive. (Hampton Court.) 


1957 621 .431 .72 (5) 
The Locomotive, April-May, p. 70. 
Wickham Diesel railcars for Borneo. (1 200 words & 


figs.) 


1957 
The Locomotive, April-May, p. 75. 
French Railways « Pendular » coach. (500 words & fig.) 


621 .431 .72 (44) 


1957 621 .335 (436) 
The Locomotive, May-June, p. 82. 

STOCKKLAUSNER. (H.K.). — New Austrian 
electric locomotives. (3 000 words & figs.) 

1957 621 .33 
The Locomotive, May-June, p. 91. 

COOPER (B.K.). — The elements of alternating 


current traction — I. (to be continued). (2500 words & 
figs.) 


Mechanical Engineering. (New York.) 


1957 625 .253 
Mechanical Engineering, June, p. 553. 

BICKERSTAFF (T.H.). — Air brakes ... for high- 
speed ultra-lightweight passenger trains. (3 200 words 
& figs.) 


1957 621 .438 (73) 
Mechanical Engineering, July, p. 639. 
HILL (R.C.). — Gas-turbine maintenance in severe 


service. (2 800 words & figs.) 


Modern Transport. (London.) 


1957 625 .28 (42) 


Modern Transport, June 8, p. 5. 
Suburban rolling stock. Diesel and electric sets for 
British Railways (2 400 words & figs.) 


1957 621 .431 .72 (41) 
Modern Transport, June 15, p. 3. ; ; ; 
Progress of a pioneer : New multiple-unit Diesel 


trains for G.N.R.B. (1 800 words & figs.) 
621 .431 .72 (42) 


1957 
Modern Transport, June 15, p. 13. 
Mixed-traffic Diesel-electric locomotives. (1 600 words 
& figs.) 


The Oil Engine. (London.) 


1957 621 .431 .72 (42) 
The Oil Engine, June, p. 50. 
First main-line Diesel loco for modernization. (800 
words & figs.) 
1957 
The Oil Engine, June, p. 53. 
Premises for servicing new trains. (300 words & fig.) 


621 .431 .72 (42) 


Railway Age. (New York.) 


1957 656 .25 (73) 
Railway Age, June 10, p. 38. 
STEPHENSON (E.P.). — Here’s a yardstick for 


C.T.C. (1 000 words & figs.) 


1957 
Railway Age, July 8, p. 34. 
C &O steps up tempo ... first RR «brain » begins to 
hum. (1 900 words & figs.) 


656 .257 (73) 


The Railway Gazette. (London.) 
1957 625 .245 (73) 
The Railway Gazette, April 26, p. 482. 

Combined rail-and-roai wagon. (1 600 words and figs.) 


1957 621 .431 .72 (44) & 625 .285 (44) 
The Railway Gazette, May 3, p. 506. 

Experimental coach with pendulum suspension. (600 
words & fig.) 

1957 625. .28° (73) 
The Railway Gazette, May, 3, p. 507; June 14, p. 682; 

June 28, p. 738. 

HOPPE (A.G.) — Abandonment of steam power in 

the U.S.A. — 1-2. (6 200 words & figs.) 


1957 
The Railway Gazette, May 17, p. 567. 
Signalling developments in Switzerland. (1 800 words 
& figs.) 


656 .25 (494) 


1957 
The Railway Gazette, May 24, p. 596. 


Power signalling at Cowlairs, Glasgow. (1 300 words 
& figs.) 


656 .25 (42) 


1957 
The Railway Gazette, May 31, p. 625. 


Prototype automatic coupler for British Railways. 
(400 words & figs.) 


625 .216 (42) 


pe 


1957 
The Railway Gazette, June 7, p. 649. 


First type « A » Diesel-electric locomotive for British 
Railways. (1 200 words & figs.) 


621 .431 .72 (42) 


1957 
The Railway Gazette, June 7, p. 651. 
New Diesel railcars for G.N.R. Board. (2 500 words 
& figs.) 


621 .431 .72 


1957 
The Railway Gazette, June 7, p. 656. 
Paris-Lille electrification. (1 500 words & figs.) 


621 .33 (44) 


1957 
The Railway Gazette, June 7, p. 658. 
New electric stock for Euston-Watford line. (2 200 
words & figs.) 


625 .28 (42) 


1957 621 .431 .72 (42) 
The Railway Gazette, June 14, p. 686. 

Three-car Diesel trains for British Railways. (1 600 
words & figs.) 

1957 
The Railway Gazette, June 14, p. 688. 

Self-propelled track recorder. (600 words & figs.) 


6Z5 .172 (42) 


Diesel Railway Traction. 
A Railway Gazette Publication. (London.) 


1957 621 .431 .72 (42) 
Diesel Railway Traction, June, p. 203. 

British Railways Diesel-electric trains. (1 400 words & 
figs.) 


1957 621 .431 .72 (44) 


Diesel Railway Traction, June, p. 211. 
French 1 800-H.P. locomotives. (3 800 words & figs.) 


1957 621 431 .72 G9) 


Diesel Railway Traction, June, p. 220. 
Main-line locomotives for Malaya. (3 200 words & 


figs.) 


1957 621 3431 .72 
Diesel Railway Traction, June, p. 225. : 
CHARNLEY (H.). — Control on Diesel-electric 


locomotives. (1 600 words & figs.) 


Railway Engineering. (Cape Town.) 


1957 621 .132 .1 (6) 


Railway Engineering, May, p. 23. 
British firms complete four more « G » class locomo- 
tives for Nyasaland Railways. (1 400 words & figs.) 


CPAN Bil ole 


1957 
Railway Engineering, May, p. Die Bu 
LANGERMAN (W.M.). — Fuel and Ivbrication 
trends in the operation of Diesel locomotives. (2 000 


words & figs.) 


Railway Locomotives and Cars. (New York.) 


1957 621 .438 (73) 
Railway Locomotives and Cars, May, p. 48. 

HILL (R.). — What causes gas-turbine road failures ? 
(1 500 words & figs.) 

1957 625 .243 (73) 
Railway Locomotives and Cars, May, p. 53. 
F si building 350 hydracushion box cars. (300 words & 

gs. 


1957 621 .33 (73) & 621 .431 .72 (73) 
Railway Locomotives and Cars, May, p. 64. 

Electrical aspects of the New Haven’s Budd dual- 
powered trains. (1 600 words & figs.) 


1957 
Railway Locomotives and Cars, May, p. 38. 
For lightweight cars ... package brake units. (600 
words & figs.) 


625 .25 


In Spanish. 


Boletin de la Asociacién del Congreso 
Panamericano de Ferrocarriles. (Buenos Aires.) 


1957 656 
Boletin de la Assoc. del Congreso Panamericano de 
Ferrocarriles, enero-abril, p. 75. 
GRUPE (H.). — Transporte ferroviario. C. Transporte 
fluvial. (Conclusién.) (4000 palabras.) 


Ferrocarriles y Tranvias. (Madrid.) 


1956 385 (09. 3 (469) 
Ferrocarriles y Tranvias, octubre, p. 318. 

de ESPREGUEIRA MENDES (R.). — La evolucién 
historica de les Ferrocarriles portugueses. (2 500 palabras 
& fig.) 


1956 625 .113 
Ferrocarriles y Tranvias, octubre, p. 328. 
LAFFITTE (C.). — Efectos de las desnivelaciones 


ascendentes de las vias de ferrocarril. (1 500 palabras 
& fig.) 


1956 621 .33 (469) 
Ferrocariles y Tranvias, octubre, p. 336. 
La electrificacién de los Ferrocarriles portugueses. 


(600 palabras & mapas.) 


Revista de Obras Publicas. (Madrid.) 


1957 624 
Revist2 de Obras Publicas, junio, p. 317. 

ROGLA ALTET (V.). — Nuevos medios auxiliares 
en la construccién de puentes. (3000 palabras & fig. 


— 98 


In Italian. 


Giornale del Genio Civile. (Roma.) 
1957 721 .4 
Giornale del Genio Civile, marzo, p. 163. 

LEVI (F.). — Studio sperimentale del comportamento 
di una volta sottile a doppia curvatura. (7 000 parole & fig.) 


1957 691 
Giornale del Genio Civile, marzo, p. 186. 

CAIRONI (M.). — Prova a rottura di una pensilina 
in calcestruzzo armato con acciaio sagomato LU 3. 
(7 000 parole, tavole & fig.) 


Ingegneria Ferroviaria. (Roma.) 

1957 625 .42 
Ingegneria Ferroviaria, maggio, p. 401. 

PATRASSI (A.). — Su Vimpianto e l’esercizio di 

moderne ferrovie metropolitane (con particolare riguardo 
a quello di Roma). (10 000 parole & fig.) 


1957 656 .2 
Ingegneria Ferroviaria, maggio, p. 428. 
BONACINA (E.). — L’accordo ANAC-FS e la 


sostituzione delle linee passive. (4 000 parole.) 


1957 625 .18 
Ingegneria Ferroviaria, maggio, p. 437. 

MUSCIA (C.). — Sul montante del costo delle scorte 
dei materiali « di massa » secondo la « legge di movi- 


mento ». (3 000 parole & fig.) 


1957 656 .225 
Ingegneria Ferroviaria, maggio, p. 445. 

RUSSO-FRATASSI (A.). — La _ meccanizzazione 
dei servizi merci. (2 500 parole, tavole & fig.) 


Politica dei Trasporti. (Roma.) 


1957 
Politica dei Trasporti, maggio, p. 271. 
FERRETTI (L.). — Problemi del traffico a Roma. 
(2 500 parole & fig.) 


625 .42 (45) 


1957 
Politica dei Trasporti, maggio, p. 291. 
La metropolitana di Mosca. (1 500 parole & fig.) 


625 .42 (47) 


La Ricerca Scientifica. (Roma.) 


1957 691 
La Ricerca Scientifica, maggio, p. 1 500. 

MARAGHINI (M.) & GINNARI (C.). — Corrosione 
anodica del ferro nel cemento armato. I, Esperienze 
orientative. (2 000 parole & fig.) 


Trasporti Pubblici. (Roma.) 


1957 625 .6 (45) 
Trasporti Pubblici, aprile, p. 415. 

STAGNI (E.). — L’ammodernamento delle ferrovie 
concesse. Problemi generali. (10000 parole, tavole 
& fig.) 

1957 656 .254 (45) 
Trasporti Pubblici, aprile, p. 479. 

DARD (M.). — Realizzato nel nodo ferroviario di 


Bologna lV’impianto del Dirigente Centrale operativo. 
(2 500 parole & fig.) 


1957 621 .331 (45) — 
Trasporti Pubblici, aprile p. 489. 
Sottostazioni di conyersione per tramvie e filovie. 


(5 000 parole & fig.) 


In Netherlands. 


De Ingenieur. (Den Haag.) 


1957 624 (481) & 69 (481) 
De Ingenieur, n™ 22, 31 mei, p. B. 47. 
DEGENAARS (T.). — Bouwen in de winter in Noor- 


wegen. Enkele gezichtspunten en gegevens. (5 000 
woorden & fig.) 

1957 624 .1 
De Ingenieur, n*™ 24, 14 juni, p. A. 365. 

NANNINGA (N.). — Een nieuwe bouwwijze yoor 
brugpijlers. (1 500 woorden & fig.) 

1957 62 (O01 
De Ingenieur, n™ 25, 21 juni, p. W. 75, W. 76, W.79 

en W. 83. 


KAT (D.). — Nieuwe aspecten van het niet- destructieve 
materiaalonderzoek. (1 000 woorden & fig.) 

VAN OUWERKERK (L.). — Nieuwe aspecten in de 
ontwikkeling van het niet- destructieve materiaalonder- 
zoek. (1 000 woorden & fig.) 


DEN HARTOG (H.). — Grenzen der radiografie 
met harde straling. (2 000 woorden & fig.) 
DE STERKE (A.). — Lastonderzoek met behulp 


van Ultrageluid. (1 500 woorden & fig.) 


Spoor- en Tramwegen. (Den Haag.) 


1957 621 .335 (492) 
Spoor- en Tramwegen, n* 10, 9 mei, p. 149 en nt 11 
23 mei, p. 169. ; 
LANTINGA (C.H.). -— De toepassing yan snel- 
schakelaars in de nieuwe elektrische treinstellen van de N.S, 
(3 000 woorden & fig.) 


1957 625 .285 (4) 
Spoor- en Tramwegen, nt 10, 9 mei, p. 155. 

ENTKEN (J.F.A.M.). — De Trans Europ Express 
thans startklaar. (1000 woorden & fig.) 


= 1000 


1957 
Spoor- en Tramwegen, n™ 10, 9 mei, p. 158. 


LEONIDOW (W.). — Het Sowjet-Transportwezen 
in 1956. (1 000 woorden & fig.) 


625 .2 (47) 


In Portuguese. 


Gazeta dos Caminhos de Ferro. (Lisboa.) 


1957 656 .2 
Gazeta dos Caminhos de Ferro, n° 1668, 16 de Junho, 
jd e 
LIBANIO PEREIRA (A.). — O Caminho de Ferro 
e o Estado. (3 000 palavras.) 


1957 385 (09 (469) 

Gazeta dos Caminhos de Ferro, n° 1669, 1 de Julho, 
p. 243 

DE ESPREGUEIRA MENDES (R.). — A evolugéo 

historica dos Caminhos de Ferro Portugueses. (2 000 
palavras.) 


1957 385 (469) 

Gazeta dos Caminhos de Ferro, n° 1669, 1 de Julho, 
p. 247 

Relat6ério do Conselho de Administrag¢ao da Com- 


panhia dos Caminhos de Ferro Portugueses referente 
ao exercicio de 1956. (1 200 palavras.) 


M. Weissenbruch & Co., Ltd., Printer to the King, 49, rue du Poingon, Bruxelles, 


MONTHLY BIBLIOGRAPHY OF RAILWAYS” 


PUBLISHED UNDER THE SUPERVISION OF 
P. GHILAIN, 


General Secretary of the Permanent Commission of the International Railway Congress Association. 


(OCTOBER 1957) 


[ 016. 385 (02 ] 
I. — BOOKS. 


1957 62 (01 & 691 
In French. MONDIN (Ch.). 

Aide-mémoire Dunod, résistance des matériaux et 
des bétons. 3° édition. 
1957 385 Paris, Dunod, éditeur, 92, rue Bonaparte. Un volume 
L’Année ferroviaire 1957. (10 x 15 cm) de XVI — 230 — LXIV pages, avec 


Paris, Libraire Plon. Un volume (14 x 23 cm) de 157 figures: (Prix: relic, 460 fr. tr.) 
241 pages, avec 38 figures, 3 cartes et 2 planches. (Prix : 


795 fr. fr.) 1957 388 
a NIELSEN (E.). 

1956 51 Encombrement du trafic. a) Situation présente de 

BASS (J.). V’encombrement du trafic et moyens d’ameéliorer les 


conditions d’exploitation des transports en commun. 

Rapport I du XXXII°* Congrés International (Ham- 
bourg-Berlin, 1957), de l’Union Internationale des 
: , : Transports Publics. 

Paris, Masson et Cie, Editeurs, 120, boulevard Saint- Bruxelles : Union Internationale des Transports 
Germain. Un volume (17 x 24.5 cm), de 916 pages | Publics, 18 avenue de la Toison d’Or. Une brochure 
et 363 figures, (Prix broché : 7 800 fr. fr., cartonne | (21.5 x 27 cm) de 22 pages de texte, avec figures. 
toile : 8 500 fr. fr.) 


Cours de mathématiques professé 4 |’Ecole nationale 
supérieure de |’Aéronautique et a 1|’Ecole nationale 
supérieure des Mines de Paris. 


1957 669 


1957 625 .611 | nNUPONT (G.). 
FELIX (B.B.C.). ; Métallurgie a l’usage des ingénieurs. 
Tarifs. 1) Relation entre les tarifs et les « Recettes Paris, Dunod, éditeur. Un volume (16 25 cm) 


et Dépenses » des entreprises de transports publics. | de 164 pages avec 258 figures. (Prix : 780 fr. fr.) 
2) Diminution des dépenses par le service a un seul agent 
(tarification et perception). Rapport II du XXXII® 


i : : 1956 385 (08 (675) 
Congrés_ International (Hambourg-Berlin, 1957) de ’ 
l'Union Internationale des Transports Publics. OFFICE D’EXPLOITATION DES TRANSPORTS 


COLONIAUX. (OTRACO.) 


Bruxelles : Union Internationale des Transports Rapport 1956 
Publics, 18, avenue de la Toison d’Or. Une brochure Bruxelles, OTRACO, 101, aveaue Louise. Une bro- 
(21.5 x 27 cm) de 16 pages, avec figures et graphiques | ohure (22 x 29 cm) de 60 pages, avec carte, tableaux 
hors texte. graphiques et photos hors texte. 

1957 se 
MAESTRELLI (R.). : 

Encombrement du trafic. b) Etude des plus récents In German. 


moyens de transport (monorail, route guidée, chemins de fer 
suspendus, artére souterraine, tramways sous la chaussee, 


etc.) Rapport I du XXxXII® Congrés International 1957 388 
(Hambourg-Berlin, 1957), de Union Internationale | Dr.-Ing. habil. K. LEIBBRAND. 

des Transports Publics. Verkehrsingenieurwesen. Stadtische Verkehrsplanungen 

i tionale des Transports | fiir Schiene und Strasse. 

pag ee ace d’Or. Une brochure Basel/Stuttgart, Birkhauser Verlag. 222 Seiten mit 


Publics, 18, avenue de la Toison 


(21.5 x 27 cm) de 44 pages avec illustrations. 189 Abbildungen. (Preis : Leinen gebunden, DM 46.—) 


; a i ‘lassi i he Railway Congress 
he title of each book are those of the decimal classification proposed by t ; I 
nes i cn SD ieehians International, of Brussels, (See « Bibliographical Decimal Classification as applied to Railway 
“supped ne L. WEISSENBRUCH in the number for November 1897, of the Bulletin of the International Railway Congress, p. 1509.) 
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1956 691 
LEONHARDT-BAUR. 
Vorspannung mit konzentrierten Spanngliedern. 


Berlin-Wilmersdorf, Verlag Wilhelm Ernst & Sohn. 
88 Seiten 8° mit 98 Bildern. (Preis : geheftet, DM 16. —) 


1957 656.222 23 


RISCH (C.) und LADEMANN (F.). 
Der 6ffentliche Personennahyerkehr. 
Berlin-Gottingen-Heidelberg, Springer-Verlag. Ein 
Band Gr. 8°, VIII — 463 Seiten, mit 451 Abbildungen 
im Text und auf 2 Tafeln. (Preis : Ganzleinen, DM 
67.50.) 


1957 656 .257 


Dr.-Ing. habil. Wilhelm SCHMITZ. 
Gleisbilder. Heft 2 der Schriftenreihe 
technik ». 


Frankfurt (Main), Dr. Arthur Tetzlaff-Verlag, Nid- 
dastrasse 64. 155 Seiten mit 90 Abbildungen. Format 
DIN A 5. (Preis : kartoniert, DM 9.—) 


« Gleisbild- 


In English. 


1957 
ASTON (R.L.). 
The Diesel locomotive. 


One volume (7!4 x 5 in.) of 116 rages, illustrated. 
London : Thames & Hudson, Ltd., 30, Bloomsbury 
Street, W.C. 1 (Price ; 12's. 6d.) 


621 .431 .72 


1957 691 


FANCUTT (F.) and HUDSON (J.C.). 

Protective painting of structural steel. 

London : Chapman and Hall, Ltd., 37, Essex Street, 
WEG? 2: (Price <2 So) 

1957 625 .111 

Gradients of the British main-line railways. 

One volume (9 1/4 < 6 1/4 in) of 111 pages. 

London : Tothill Press Limited, 33, Tothill Street, 
S.W. 1. (Price : 10's. 6'd.) 


1957 385 (08 (6) 

Nigerian Railway Corporation. — Report and accounts 
for the six months ended 31st March 1956. 

One brochure (7 7/8 97/8 inches) of 98 pages, 
illustrated. 

Ebute Metta 
(No price stated) 


Nigerian Railway Corporation 


1957 656 .25 
Railway signalling and communications. 
One volume (8 1/2 = 5 3/4 in.) of 416 pages, illustrated. 
London : Tothill Press Limited, 33, Tothill Street, 
S.W, 1 (Price = 3 s3) 
1957 
SMITH (M.C.). 
Alloy series in physical metallurgy and Principles 
of physical metallurgy. 
London : Constable and Company Ltd, 10, Orange- 
street, W.C. 2. (Price : 50 s. each volume) 
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1957 62 (01 

The fatigue of metals, by Members of the Institution 
of Metallurgists, 4 Grosvenor Gardens, London S.W 1 
(Brice = 25s.) 


[ 016. 385 (05 ] 


II. — PERIODICALS. 


In French. 


Acier - Stahl - Steel. (Bruxelles.) 


1957 621 .331 


Acier- Stahl- Steel, juillet-aodt, p. 302. 
Les centrales électriques mobiles sur rails 4 turbines 
a gaz. (900 mots & fig.) 


Annales des Ponts et Chaussées. (Paris.) 


1957 624 .2 
Annales des Ponts et Chaussées, mai-juin, p. 271. 
COURBON (J.) & LACROIX (R.). — Calcul des 


réseaux de poutres croisées. (4 suivre.) (8000 mots 
& fig.) 


1957 PAL al 
Annales des Ponts et Chaussées, mai-juin, p. 357. 
MENARD (L.). — Mesures in situ des propriétés 


physiques des sols. (3 000 mots & fig.) 


Bulletin de l’Association Suisse 
des Electriciens. (Zurich.) 


1957 621 32 
Bull. de l’Ass. Suisse des Electriciens, 22 juin, p. 593. 


ROESGEN — Notions fondamentales d’éclairagisme. 
(2 500 mots & fig.) 


1957 621 .332 
Bull. de l’Ass. Suisse des Electriciens, 22 juin, p. 598. 


_PFLANZER (W.). — Beitrag zur Mechanik der 
einfachwindschiefen Fahrleitung. (2000 mots & fig.) 


1957 6213 
Bull. de lAss. Suisse des Electriciens, 6 juillet, p. 631. 
" KOVACS (K.P.) & RACZ (S.), — Einsattelung der 


Drehmomentkurve yon Synchronmotoren beim asynchro- 
nen Anlauf. (3 500 mots & fig.) 


Bulletin des C.F.F. (Berne.) 


1957 656 .234 
Bulletin des C.F.F., juillet, p. 114. 
BLASER (R.). La réforme des tarifs internationaux 


pour voyageurs et bagages. (1 600 mots & | tableau.) 


Bulletin de la Société des Ingénieurs Civils 
de France. (Paris.) 


1957 62 
Bull. de la Soc. des Ing. Civils de France, (mémoires), 
fase. III, mai-juin, p. 159. 
LEHMANN (G.). — La théorie de linformation. 
(7 000 mots & fig.) 
1957 62 (Ol 
Bull. de la Soc. des Ing. Civils de France, (mémoires), 
fasc. II, mai-juin, p. 174. 
PALME (J.). — Les applications industrielles des 
ultra-sons. (10 000 mots & fig.) 


1957 62 
Bull. de la Soc. des Ing. Civils de France, (mémoires), 
fasc. III, mai-juin, p. 234. 
ZELBSTEIN (U.J.P.). — Les équipements électriques 
et électroniques de mesure et de commande dans |’auto- 
matisme. (7 000 mots & fig.) 


Bulletin de l’Union Internationale 
des Chemins de fer. (Paris.) 


1957 385 (06 (4) 
Bull. de l’Union Intern. des Chemins de fer, juillet-aoat, 
p. 224. 


LE VERT (P.). — La Commission Economique pour 
V’Europe; ses travaux dans le domaine des transports. 
(2 500 mots.) 


1957 385 (09 (3) & 385 .113 (3) 
Bull. de 1’Union Intern. des Chemins de fer, juillet-aott, 
p. 230. 
Les Chemins de fer en 1956. (Sixiéme Partie.) (1 500 
mots.) 


Containers. (Paris.) 
1957 656 .1 & 656 .2 
Containers, n° 17, juin, p. 7. 
Le transport combiné rail-route 
(300 mots & fig.) 


« Feraut-Marini » 


1957 656 .212 .6 (44) 


Containers, n° 17, juin, p. PS 

LEUENBERGER (M.P.). 
lisée des expéditions partielles aux 
& fig.) 


_— Manutention rationa- 
C.F.F. (1 900 mots 
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1957 625 .617 (43) & 656 .2 (43) 
Containers, n° 17, juin, p. 23. 


4 La situation actuelle du container dans la République 
fédérale allemande. (1 400 mots & fig.) 


1957 625 .617 (73) & 656 .2 (73) 
Containers, n° 17, juin, p. 34. 

L’extension du piggy-back aux U.S.A. en 1956. (1 400 
mots & fig.) 


Génie Civil. (Paris.) 
1957 621 .431 .72 (44) 
Génie Civil, n° 3450-3451 du 1°"-15 aott, p. 329. 
CHAUMEL (Y) & PELLEVAT (A.). — Les loco- 
motives Diesel-électriques 060 DB de 1800 ch de la 
Société Nationale des Chemins de fer frangais. (5 000 
mots & fig.) 


L’Industrie des Voies ferrées et des Transports 
automobiles. (Paris.) 


1957 621 .431 .72 
L’Industrie des Voies ferrées et des Transports auto- 
mobiles, juin, p. 80.” 
TOURNEUR (M.). L’utilisation des moteurs 
Diesel dans la traction sur voie ferrée. (2 500 mots & fig.) 


Rail et Traction. (Bruxelles.) 


1957 621 .431 .72 
Rail et Traction, mars-avril, p. 51, mai-juin, p. 129. 
FRENAY (P.). — Coupleurs et transformateurs 


hydrauliques de couple. (4 500 mots & fig.) 


1957 625 on 435Ne9)) 
Rail et Traction mars-avril, p. 67. 

CORBUSIER. — La suppression du tunnel de Dude- 
lange sur le Réseau C.F.L., ligne de Luxembourg a 


Bettembourg. (1 006 mots & fig.) 


1957 621 .431 .72 (675) 
Rail et Traction, mai-juin, p. 111. 
VAN GEEL (P.). — Trois nouveaux types de loco- 


motives Diesel pour le Congo belge. (2000 mots & fig.) 


Revue d’Electricité et de Mécanique (R.E.M.) 
(Paris.) 


625 .212 : 625 .42 (44) 
de Mécanique, n° 108, janvier- 


1957 
Revue d’Electricité et 
février-mars, p. 27. 
MATUSZEWSKI (E.). — Les nouvelles rames auto- 
motrices sur pneumatiques de la Régie Autonome des 
Transports Parisiens. (5 000 mots & fig.) 


== (Aes 


Revue Générale des Chemins de fer. (Paris.) 


1957 625.253 
Revue Générale des Chemins de fer, juillet-aoat, p. 375. 
LAPLAICHE (M.). — Les freins modernes a air 
comprimé modérables au desserrage. (17 000 mots & fig.) 


1957 621 .331 (44) 
Revue Générale des Chemins de fer, juillet-aotit, p. 410. 
BOUHIER (M.). — La commande centralisée des 


sous-stations de traction de la banlieue de Paris St-Lazare 
(région de l’Ouest de la S.N.C.F.). (2 500 mots & fig.). 


1957 656 .2 (4) 
Revue Générale des Chemins de fer, juillet-aoat, p. 418. 

Trafic et productivité des Chemins de fer européens. 
(1 200 mots) 


1957 621 .33 (45) 
Revue Générale des Chemins de fer, juillet-aoat, p. 430. 

Récentes électrifications des Chemins de fer de |’Etat 
italien. (1 200 mots & fig.) 


Revue Générale de Mécanique. (Paris.) 


1957 
Revue Générale de Mécanique, mai, p. 179. 
AURY (J.). — L’évolution du moteur Diesel et ses 
applications dans les différents domaines. (A suivre). 
(3 000 mots & fig.) 


621 .436 


1957 621 
Revue Générale de Mécanique, mai, p. 191. 

MEYNIS de PAULIN (J.J.). — Le collage des métaux 
légers. (Pratique opératoire et propriétés des joints 
collés). (2 500 mots, tableaux & fig.) 

1957 656 .212 .6 
Revue Générale de Mécanique, juin, p. 243. 

OGUS (A.). — Manutentions continues et discontinues. 
(1 200 mots & fig.) 


Revue Générale des Sciences appliquées. 
(Bruxelles.) 
1956 536 
Revue Générale des Sciences appliquées, n° V, p. 101. 
JAUMOTTE (A.) & GLANSDORFF (P.). — Tables 


et diagrammes thermodynamiques récents pour l’eau 
et sa vapeur. (2 000 mots & fig.) 


Travaux. (Paris.) 
1957 
Travaux, juin, p. 315. 
MULLER (J.). — Quelques aspects de la résistance 


a la rupture en flexion des poutres continues précon- 
traintes. (9 000 mots, tableaux & fig.) 


624 .2 


1957 625 .13 (44) 
Travaux, juin, p.332. 
JEAN-BLOCH (T.) & BRISAC (M.). — Recons- 


truction du pont de Sarrelouis. (1 800 mots & fig.) 


1957 691 
Travaux, juillet, p. 355. 

FREYSSINET (E.). — L’idée frangaise de la pré- 
contrainte réyolutionne l’art de construire. (7 000 mots 
& fig.) 


La Vie du Rail. (Paris.) 
1957 625 .285 (44) 
La Vie du Rail, 26 mai, p. 3. 
FRANCOIS (M.). — L’autorail 825 Ch « tous services» 
(500 mots & fig.) 


1957 
La Vie du Rail, 26 mai, p. 6. 
FORCE (G.). — Avec le Mistral a 160 km/h aux 
essais de vitesse en vue de |”horaire Paris-Lyon : 4 heures. 
(500 mots & fig.) 


1957 621 .431 .72 (47) 
La Vie du Rail, 26 mai, p. 10 et 2 juin, p. 12. 

Tendance de la traction Diesel en U.R.S.S. (3 000 mots. 
tableaux & fig.) 

1957 
La Vie du Rail, 26 mai, p. 16. 

Une série de nouvelles performances d’une locomotive 
a ignitrons. (800 mots & fig.) 


656 .222 .1 (44) 


621 .335 (44) 


1957 
La Vie du Rail, 9 juin, p. 3; 16 juin, p. 8. 
L’électrification Est-Paris. (4000 mots & fig.) 


621 .33 (44) 


1957 
La Vie du Rail, 9 juin, p. 10. 
DOERR (M.). — La R.E.N.F.E. met en service de 
nouvelles locomotives 4 yapeur. (800 mots & fig.) 


621 .13 (460) 


1957 
La Vie du Rail, 9 juin, p. 12. 
Les feux des signaux mécaniques a la S.N.C.F. (1 500 
mots & fig.) 


656 .251 (44) 


In German. 


Die Bundesbahn. (Darmstadt und K@Gln.) 


1957 
Die Bundesbahn, Nr. 10, Mai, S. 583. 


Prof. Dr.-Ing. E.h. E. FROHNE. — Der Weg zum 
TEE-Zug. (4 000 Worter.) 


056 222-55 


1957 
Die Bundesbahn, Nr. 10, Mai, S. 591. 
GAEBLER (G.A.), — Trans-Europ-Express-Ziige und 


der Beitrag der Deutschen Bundesbahn. (4000 Worter 
& Abb.) 


625 .285 (4) 
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1957 
Die Bundesbahn, Nr. 10, Mai, S. 598. 
HUBER (E.W.) — Zur kommerziellen Gestaltung 
Es; ne (2000 Worter & 


656 .224 (4) 


1957 625 .285 (4) & 656 .222 .5 (4) 
Die Bundesbahn, Nr. 10, Mai, S. 602 und 607. 

WECKMANN (A.). — Vom F-Zug zum Trans- 
Europ-Express. (2 000 Worter & Abb.) 

HEIM (R.). — Die Technische Vorbereitung der 
Inbetriebnahme der neuen TEE-Einheiten, insbesondere 
im Hinblick auf den internationalen Einsatz — Schulung 
und Ausbildungsfragen. (2 500 W6Orter.) 


1957 
Die Bundesbahn, Nr. 11, Juni, S. 627. 
SCHROTER (P.). Miinster — die Bundesbahn- 
direktion zwischen Ruhr und Nordsee. (5 000 Worter 
& Abb.) 


1957 
Die Bundesbahn, Nr. 11, Juni, S. 642. 
SCHULZE (H.). — Giiterverkehrsaufgaben der Bun- 
desbahndirektion Miéuinster. (3000 W6orter & Abb.) 


385 (09 (43) 


656 .225 (43) 


1957 725 .31 (43) & 725 .33 (43) 
Die Bundesbahn, Nr. 11, Juni, S. 681. 

TIMMERS (F.). — Die Hochbauten der Deutschen 
Bundesbahn im Rahmen des Wiederaufbaus der Stadt 
Miinster (Westf.). (2 000 Worter & Abb.) 


1957 656 .27 
Die Bundesbahn, Nr. 11, Juni, S. 691. 
KRAUSE (E.). — Ergebnisse der Rationalisierung 


yon Nebenbahnen. (1 000 Worter & Tafeln.) 


1957 625 .143 .4 (43) 
Die Bundesbahn, Nr. 11, Juni, S. 694. 

BINGMANN (W.). — Acht Jahre Verschweissung der 
Gleise im Bezirk der Bundesbahndirektion Munster. 


(4.000 Worter & Abb.) 


Deutsche Eisenbahntechnik. (Berlin.) 


1957 620 2132" .3: (43) 
Deutsche Eisenbahntechnik, Juni, S. 253; Juli, S. 317. 
SCHULZE (H.). — Zwei neue Baumuster des Dampf- 
lokomotiv — Typenprogramms der Deutschen Reichsbahn, 
Baureihen 23 19 und 5049, (6 000 Worter, Tafeln & Abb.) 


1957 621 .431 .72 (54) 


Deutsche Eisenbahntechnik, Juni, S. 292. } 
KROPF (H.). — Dieselhydraulische Lokomotiven 
der Indischen Staatsbahnen. (600 Worter.) 


Der Eisenbahningenieur. (Frankfurt am Main.) 


1957 621.431, 372 
Der Eisenbahningenieur, Juni, S. 129. 
HARRES (H.). — Kraftiibertragungen fiir Diesel- 


lokomotiven hoher Leistung. (2 000 Worter & Abb.) 


1957 
Der Eisenbahningenieur, Juni, S. 133. 
AHLERT (W.). — Das neue THERMIT-Schnell- 
schweissverfahren fiir Eisenbahnschienen. (4 000 Worter 
& Abb.) 


625 .143 .4 


1957 
Der Eisenbahningenieur, Juni, S. 142. 
SCHUTZ (H.). — Verschleissbeseitigung bei elektro- 
mechanischen Stellwerken. (1500 Worter & Abb.) 


656 .257 


1957 
Der Eisenbahningenieur, Juni, S. 145. 
KAHMANN (U.). — Plattenverlegewagen fiir Unter- 
nee ae an Bahniibergangen. (500 Worter & 
3) 


625 .162 


1957 
Der Eisenbahningenieur, Juni, S. 147. 


621 .132 .8 (68) 


Neuer Lokomotiy-Auftrag fiir Henschel aus Sid- 
Afrika. (1 100 Worter & Abb.) 
1957 625 .113 


Der Eisenbahningenieur, Juni, S. 149. 
WAGNER (R.). — Gleisausrichten mit der Wan- 
dersehne — ohne Gleisfestpunkte. (1.000 Worter & Abb.) 


1957 
Der Eisenbahningenieur, Juni, S. 154. 
Um die Rentabilitat der Bundesbahn. Verlagerung 
der Verwaltung mehr auf die kaufmannische und be- 
triebswirtschaftliche Seite. (1 200 Worter.) 


385 .1 (43) 


Elektrische Bahnen. (Miinchen.) 
1957 621 .335 (494) 
Elektrische Bahnen, Heft 6, S. 121. 

Von MEYENBURG (K.). — Die neuen elektrischen 
Schnellzugslokomotiven Ae 6/6 fiir die Gotthardstrecke 
der Schweizerischen Bundesbahnen. (2000 Worter & 
Abb.) 


1957 6217-337 
Elektrische Bahnen, Heft 6, S. 125. 
HOPPE (H.). — Die mittlere Bremsverzogerung 


und ihre Bestimmung in Nahverkehrsfahrzeugen. (5 000 
Worter & Abb.) 


1957 621 .335 (43) 
Elektrische Bahnen, Heft 6, S. 134. 

SCHAAFFE (H.). — Die elektrische Ausriistung der 
Lokomotiven Baureihe E 101 und Baureihe E 40 der 
Deutschen Bundesbahn. (Schluss.) (3000 Worter & 


Abb.) 


1957 621 .335 (43) 
Elektrische Bahnen, Heft 6, S. 140. 

SCHLOSSER (K.). — Der Transformator der Loko- 
motive Baureihe E 41 der Deutschen Bundesbahn. 


(2000 Worter & Abb.) 
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E.T.R. Eisenbahntechnische Rundschau. 
(K6ln-Darmstadt.) 


1957 625 .13 (494) 
Eisenbahntechnische Rundschau, Juni, S. 185. 

MILLER (W.). — 75 Jahre Gotthardbahn. (5 000 
Worter & Abb.) 

1957 624 
Eisenbahntechnische Rundschau, Juni, S. 195. 


HOFFMANN (E.). — Gewandelte Formen im Briicken- 
bau durch die gestaltende Kraft der Schweisstechnik. 
(3 500 Worter & Abb.) 


1957 625 .143 .4 
Eisenbahntechnische Rundschau, Juni, S. 202. 

AHLERT (W.). — Neuerungen auf dem Gebiete 
der «Thermit »-Schienenschweissung. (4000 Worter 
& Abb.) 

1957 621 .392 : 625 .26 (43) 


Eisenbahntechnische Rundschau, Juni, S. 215. 

KRAMER (E.). — Der gegenwartige Stand der 
Schweisstechnik im Werkstattendienst der Deutschen 
Bundesbahn. (4 000 Worter & Abb.) 


E.T.Z. (Elektrotechnische Zeitschrift). (Berlin.) 


1957 (PAI FSi 
B45, lneine 7, Bil. Aallis Sy, 28) 

MEYER (H.). — Verfahren zum Beurteilen und 
Prufen der Hochspannungs-Isolierung — elektrischer 


Maschinen. (2 500 Worter & Abb.) 


Elektrotechnik und Machinenbau. (Wien.) 


1957 621 .31 
Elektrotechnik und Maschinenbau, | Januar, S. 6. 
MULLER (J.). — Die zweckmiissige Formgebung 
des Eisenkernes fiir einen Dreiphasentransformator. 


(2 000 Worter & Abb.) 


1957 
Elektrotechnik und Maschinenbau, 15. 
und Is Rebruar. |S. o7. 
STILLE (U.). — Mass und Messen im Spiegel physi- 
kalisch-technischer Entwicklung. (5 000 Worter & Abb.) 


389 
Januar, S. 25 


1957 G2 asl 72 
Elektrotechnik und Maschinenbau, 15. Januar, S.29. 

WODA (K.). — Uber den Entwurf der elektrischen 
Maschinen fiir dieselelektrische Lokomotiven. (2 500 
Worter & Abb.) 


1957 O2lS 
Elektrotechnik und Maschinenbau, 15. Februar, S. 76, 
SCHMID (H.). — Uber den Kabelreduktionsfaktor 


und seine Veranderung durch Korrosion. (1 500 Worter 
& Abb.) 


1957 6218S 
Elektrotechnik und Maschinenbau, 15. Februar, S. 79. 
KLUGE (H.). — Das Verhalten des Biirsteniiber- 


gangswiderstandes als Ursache der verkurzten Kom- 
mutierungszeit. (1 500 Wérter & Abb.) 


1957 621 .31 
Elektrotechnik und Maschinenbau, 15 Marz, S. 128. 
GADEK (K.). — Zur Auslegung von Strom-und 


Spannungsadditionsschaltungen zur Kompoundierung von 
Synchronmaschinen. (3 000 Worter & Abb.) 


Glasers Annalen. (Berlin.) 


1957 
Glasers Annalen, Juni, S. 167. 
GOSL (N.). — Die Gasturbine 
(3 900 Worter. Tafeln & Abb.) 


621 .438 


im Verkehrswesen. 


1957 621 .431 .72 (43) & 625 .282 (43) 
Glasers Annalen, Juni, S. 180. a 

DIMITRIJEVIC (D.), JAKSEVAC (A.), ROHRS (F.), 
ZIEBART (E.). — Versuchsfahrten mit einer 2 200 
PS-C’C’-dieselhydraulischen Lokomotive, Bauart Krauss- 
Maffei, gebaut fiir die Jugoslawischen Eisenbahnen. 
(1 300 Worter, Tafeln & Abb.) 


1957 
Glasers Annaien, Juni, S. 186. 
VON KIENLIN (H.). — Hydrodynamische Getriebe 
im Schienenverkehr unter Beriicksichtigung der zugf6r- 
derungs-und motorseitigen Anforderungen. (2 000 Wor- 
ter & Abb.) 


621 .431 .72 (43) 


1957 
Glasers Annalen, Juni, S. 193. 
LAMMERZ (E.). — Beitrag zur 
Ausbildung von Kegelradachsgetrieben 
fahrzeugen. (1 500 Worter & Abb.) 


621 .431 .72 (43) 


konstruktiven 
in Schienen- 


1957 621 .431 .72 (43) & 625 .282 (43) 
Glasers Annalen, Juni, S. 198. 

2000 PS-Mak — Diesellokomotive 
2000 CC. (1 500 Worter & Abb.) 


2000 BB und 


1957 621 .431 
Glasers Annalen, Juni, S. 214. 

Neue dieselelektrische Lokomotive, Type KK, fiir 
die Agyptische Staatsbahn. (400 Wo6rter & Abb.) 


.72 (62) & 625 .282 (62) 


Internationales Archiv fiir Verkehrswesen. 


(Mainz.) 

1957 _ 385 .12 (494) 

Internationales Archiv fiir Verkehrswesen. Nr. 10, 
2. Maiheft, S. 213. 

MEYER (H.R.). — Das Problem der Abgeltung 

gemeinwirtschaftlicher Leistungen und unternehmungs- 


fremder Lasten der Eisenbahnen durch den Staat. (7 000 
Worter.) 


Sie 


Signal und Draht. (Frankfurt a. M.) 


1957 656 .254 
Signal und Draht, Juni/Juli, S. 85. 

LEONHARD (E.). — Die Schaltungen der Blink- 
lichtanlagen mit Ferniiberwachung. (8 000 Worter & 
Abb.) 

1957 656 .253 
Signal und Draht, Juni/Juli, S. 96. 

LEONHARD (E.). — Die Schaltung der Blink- 


lichtanlagen mit Lokfiihrer-Uberwachungssignalen. (2 000 
Worter & Abb.) 
1957 
Signal und Draht, Juni/Juli, S. 100. 
REBMANN (F.). — Mechanische und elektrome- 
chanische Signaltechnik. (3 000 Worter & Abb.) 


656) 25)/ 


In English. 


Engineering. (London.) 


1957 
Engineering, June 28, p. 829. 
Effortless railcar driving. (500 words & fig.) 


621 .431 .72 (42) 


1957 62 (01 & 669 
Engineering, July 19, p. 74; July 26, p. 112. 

GREEN (A-P.) and HUNDY (B.B.). — Plastic 
yielding of I-beams. — Shear loading effects analysed. 
(5 400 words & figs.) 


1957 621 .431 .72 (42) 
Engineering, July 26, p. 117. 


Rail-car tests. (200 words & fig.) 


1957 625 .232 (42) & 625 .285 (42) 
Engineering, August 2, p. 152. 
Tubular coaches. (900 words & figs.) 


Gas and Oil Power. (London.) 


1957 621 .431 .72 
Gas and Oil Power, July, p. 172. 

Railway Diesel traction and 
(1 300 words & figs.) 


associated problems. 


Journal, The Institution of Locomotive 
Engineers. (London.) 


1956 385 (071 (42) 
Journal, The Institution of Locomotive Engineers, 
Vol. 46 (Part No. 6), p. 496. , 
NESBITT-HAWES (R.). — The training of a loco- 
motive engineer. (1 600 words.) 


1956 385 (071 (42) 
Journal, The Institution of Locomotive Engineers, 
Vol. 46 (Part No. 6), p. 501. 
PARKER (G.F.). — Engineering training in the 
main workshops of British Railways. (3 100 words.) 


Proceedings of the Institution of 
Mechanical Engineers. (London.) 


1956 621 .431 .72 

Proceedings of the Institution of Mechanical Engineers, 
Vol. 170, No. 24, p. 811. 

FREESTON (H.G.), ROBERTS (J.D.) and 
THOMAS (A.). — Crankcase explosions : an investig- 
ation into some factors governing the selection of pro- 
tective devices. (14 pages, illustrated.) 


1956 O21043 lie2 

Proceedings of the Institution of Mechanical Engineers, 
Vol. 170, No. 24, p. 825. 

MANSFIELD (W.P.). — Crankcase explosions 
development of new protective devices. (38 pages, 
illustrated.) 

1956 62 (0 
Proceedings of the Institution of Mechanical Engineers, 

Vol. 170, No. 24, p. 955. 

BISHOP (R.E.D.). — The vibration of frames (14 pages, 

illustrated.) 


The Journal of the Institute of Transport. 


(London.) 
1957 656 .235 (42) 
The Journal of the Institute of Transport, July, p. 143. 
HARRISON (A.A.). — Railway freight charges. 
(7 000 words.) 


The Locomotive. (Hampton Court.) 


1957 621 .132 .1 (68) 
The Locomotive, June-July, p. 101. 

New Beyer-Garratt class « GMAM » 
for South Africa. (900 words & figs.) 


locomotives 


1957 
The Locomotive, June-July, p. 103. 
The Budd «RDC » series of Diesel railcars. (2 400 
words & figs.) 


621 .431 .72 (73) 


1957 621 .338 (42) 
The Locomotive, June-July, p. 110. 
Electric m. u. stock for the L.M. London area, British 


Railways. (1 200 words & figs.) 


Modern Transport. (London.) 


1957 621 .431 .72 (42) 
Modern Transport, July 13, p. 3. 
Automatic gearbox for Diesel railcars. (900 words & 


figs.) 
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1957 656 .211 (42) 


Modern Transport, July 20, p. 7. 
Railway ticket office equipment. (2 800 words & figs.) 


1957 656 .2 (42) 


Modern Transport, July 27, p. 18. 
Railway development since the great war. (3 200 words 
& figs.) 
1957 
Modern Transport, July 27, p. 21. 
Tapered roller bearings for railways. (1 500 words 
& figs.) 


625 .214 (42) 


The Oil Engine and Gas Turbine. (London.) 


1957 625 .232 (42) 
The Oil Engine and Gas Turbine, July, p. 91. 
The latest B.R. lightweight cars. (400 words & figs.) 


1957 621 .431 .72 (41) 
The Oil Engine and Gas Turbine, July, p. 92. 
User-built new trains in Ireland. (1 200 words and figs.) 


1957 621 .431 .72 (42) 
The Oil Engine and Gas Turbine, July, p. 96. 
Railway automatic gearbox. (700 words & figs.) 


Railway Age. (New York.) 


1957 625 .242 (73) 
Railway Age, July 15, p. 34. 
PRR puts more starch in box car underframes. (700 


words & figs.) 


The Railway Gazette. (London.) 


1957 625 .214 (42) 
The Railway Gazette, June 21, p. 711. 
Conversion from plain to tapered roller bearings. 


(300 words & figs.) 


1957 
The Railway Gazette, June 28, p. 742. 
Rolling stock for Nigeria. (1 800 words & figs.) 
1957 656 
The Railway Gazette, June 28, p. 742. 
Signalling developments on S.N.C.F. lines. (900 words 
& figs.) 


1957 
The Railway Gazette, July 5, p. 9. 
British Transport Commission Results for 1956. (2 000 
words & tables.) 


1957 
The Railway Gazette, July 5, p. 13. 
Multiple-unit Diesel trains for British Railways. (1 800 
words & figs.) 


1957 
The Railway Gazette, July 12, p. 42. 
Prototype first class open coach for British Railways. 
(800 words & figs.) 


625: 232 (6) 


25 (44) 


385 (42) 


621 .431 .72 (42) 


625 .232 (42) 


1957 625 .232 (42) 
The Railway Gazette, July 12, p. 44. 
First and second class side-corridor coaches. (1 000 


words & figs.) 


1957 
The Railway Gazette, July 19, p. 70. 
Swiss traverser wagon for heavy loads. (700 words & 
figs.) 
1957 
The Railway Gazette, July 19, p. 71. 
Prototype saloon coaches for British Railways. (1 400 
words & figs.) 


1957 
The Railway Gazette, July 26, p. 98. 
New method of concrete bridge reconstruction. (400 
words & figs.) 


1957 
The Railway Gazette, July 26, p. 99. 
Light weight railcars of tubular steel construction. 
(1 400 words & figs.) 


625 .245 (494) 


625 .232 (42) 


624 .63 (42) 


621 .431 .72 (42) 


Diesel Railway Traction, 
A Railway Gazette Publication. (London.) 


1957 
Diesel Railway Traction, June, p. 229. 
Weight reduction with two-car Diesel trains. (1 000 
words & fig.) 
1957 
Diesel Railway Traction, June, p. 232. 
The General Motors G. 12. (2600 words & figs.) 


621 .431 .72 


621 .431 .72 


1957 621 .431 .72 (62) 
Diesel Railway Traction, July, p. 243. 
Locomotives for fast mineral trains. (1 200 words & figs.) 


1957 
Diesel Railway Traction, July, p. 248. 
British Railways three-car trains. (900 words & fig.) 


621 .431 .72 (42) 


1957 
Diesel Railway Traction, July, p. 250. 
Vacuum brakes for Diesel locomotives. (1 200 words 
& figs.) 


1957 
Diesel Railway Traction, July, p. 257. 
Double-pivot bogies. (SOO words & fig.) 


625 .25 (59) 


625 .215 (44) 


1957 
Diesel Railway Traction, July, p. 258. 
Gas-turbine locomotive defects. (600 words.) 


621 .438 (73) 


1957 
Diesel Railway Traction, July, p. 259. 
Twin-car test runs on British Railways. (700 words & 
figs.) 
1957 
Diesel Railway Traction, July, p. 261. 
New railcars for Ireland. (1 200 words & figs.) 


621 .431 .72 (42) 


621 .431 .72 (41) 


In Spanish. 


Revista de Obras Publicas. (Madrid.) 


1957 
Revista de Obras Publicas, julio, p. 383. 
HACAR BENITEZ (M.A.). — La semejanza en el 
calculo de elementos estructurales de hormigon armado. 
(1 800 palabras.) 


691 


1957 
Revista de Obras Publicas, julio, p. 386 bis. 
Los puentes son bellos. (Puentes metalicos en America). 
(Figuras.) 


624 (73) 


In Italian. 


Giornale del Genio Civile: (Roma.) 


1957 624 .2 
Giornale del Genio Civile, aprile-maggio, p. 276. 

FANELLI (E.). — Trave di lunghezza finita su suolo 
elastico. (2 000 parole, tavole & fig.) 


Ingegneria Ferroviaria. (Roma.) 


1957 624 .2 
Ingegneria Ferroviaria, giugno, Pp. 499. 
AFFINITO (D.). — Abbassamenti delle sezioni di 


una trave a momento d’inerzia costante per qualsiasi 
condizione di carico verticale e di vincolo. (1 500 parole, 
tavole & fig.) 


1957 625 .162 
Ingegneria Ferroviaria, giugno, p. 533; 
de ROSA (G.). — Un problema urgente stradale e 


ferroviario : i passaggi a livello. (4 000 parole & fig.) 


Politica dei Trasporti. (Roma.) 


1957 385 .113 
Politica dei Trasporti, giugno, p. 321. ; f 
LEUZZI (V.). — Considerazioni sul transito degli 


antoveicoli entro gallerie di noteyole Junghezza. (4 000 


parole & fig.) 


109 — 


Trasporti Pubblici. (Roma.) 


1957 [ 625 .42 
Trasporti Pubblici, maggio, p. 553. 
MEREGALLI (G.). — La situazione attuale delle 


Metropolitane nel mondo. (4 suivre). (10000 parole, 
tabelle & fig.) ; 


In Netherlands. 


De Ingenieur. (Den Haag.) 


1957 621 .43 
De Ingenieur, n™ 26, 28 juni, p. M. 9. 
MALSCHAERT (F.P.). — Slijtschatting in ver- 


brandingsmotoren door smeerolie-onderzoek. (3 000 woor- 
den, tabellen & fig.) 


Spoor- en Tramwegen. (Den Haag.) 


1957 656 .211 .5 (492) 
Spoor- en Tramwegen, n™ 13, 20 juni, p. 197; n™ 14, 
4nulin pa2iG: 
De spoorwegwerken van Rotterdam. (4000 woorden 
& fig.) 
1957 
Spoor- en Tramwegen, n™ 13, 20 juni, p. 203. 
SLUITER (J.W.). — Het Noordzeekanaal en het 
railverkeer. (1 500 woorden & fig.) 


624 (492) 


1957 656 .211 
Spoor- en Tramwegen, nt 14, 4 juli, p. Die 
VAN WIJK (H.P.D.). — Perrons van dubbele lengte. 


(1 900 woorden & fig.) 


1957 621 .33 (493) 
Spoor- en Tramwegen, n™ 15, 18 jul, jo 22 

ENTKEN (J.F.A.M.). — Antwerpen-Roosendaal elek- 
trisch. (600 woorden & fig.) 


In Portuguese. 


Gazeta dos Caminhos de Ferro. (Lisboa.) 


1957 385 .113 (67) 
Gazeta dos Caminhos de Ferro, n° 1670, 16 de Julho, 
p. 259. 
Os Caminhos de Ferro de Mocambique e da Beira 
no ano de 1955. (1 500 palavras & fig.) 


M. Weissenbruch & Co., 


Ltd., Printer to the King, 49, rue du Poingon, Bruxelles. 
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[ 016. 385 (02 ] 


I. — BOOKS. 
1957 625 .614 
In French. SCHWARZ (A.). 
; Mécouisation de l’entretien et du nettoyage de la voie. 
Emploi d’aciers spéciaux. Aiguillages automatiques. 
1957 669 | Chauffage des aiguillages. Rapport II du XXXII® Congres 
L’équipement de la sidérurgie. Hauts fourneaux — International (Hambourg-Berlin, 1957), de 1°Union 
Aciéries — Laminoirs — Matériel divers. — (Numéro | Internationale des Transports Publics. 


spécial - juillet 1957 - de La Technique Moderne). 

Paris (VI°), Dunod, éditeur, 92, rue Bonaparte. Un 
volume (24 x 32cm) de 150 pages de texte, abondamment 
illustré. (Prix : 1 750 fr. fr.) 


1957 691 
FOUCHET (F.). 

Béton armé. 

Paris (V°), Librairie polytechnique Ch. Beranger, 
éditeur. Un volume (16 24 cm) de 69 pages, avec 
figures et tableaux. (Prix : cartonné, 1 900 fr. fr.) 


1957 625 .611 


KRUGER (K.). 

Rentabilité des chemins de fer d’intérét local. Rapport V 
du XXXII¢ Congrés International (Hambourg-Berlin, 
1957), de 1’Union Internationale des Transports Publics. 

Bruxelles Union Internationale des Transports 
Publics, 18, avenue de la Toison d’Or. Une brochure 
(21.5 x 27 cm) de 13 pages. 


1957 629 .11 
LAGARRIGUE (L.). 

Derniers progrés en matiére de construction d’autobus 
et tendances actuelles. Rapport IV du XXXII® Congres 
International (Hambourg-Berlin, 1957), de l’Union 
Internationale des Transports Publics. 

Bruxelles Union Internationale des Transports 
Publics, 18, avenue de la Toison d’Or. Une brochure 
Cl sax) 27 cnn) de 37 pages de texte, avec figures. 


1957 62 (Ol & 691 


MONDIN (Ch.). 

Résistance des matériaux et des bétons. Calculs de 
béton armé et béton précontraint. 

Paris, Dunod, éditeur. Un volume in-16 de X-230 pages, 
avec figures. (Aide-mémoire Dunod.) (Prix : 480 fr. fr.) 


Bruxelles Union Internationale des Transports 
Publics, 18, avenue de la Toison d’Or. Une brochure 
(21.5 x 27 cm) de 16 pages, avec figures. 


In German. 


1957 CGVAL cil8) tke GPs) 7 

Elsners Taschenbuch fiir den maschinentechnischen 
Eisenbahndienst 1957. 15. Jahrgang. 

Frankfurt-Berlin, Dr. Arthur Tetzlaff-Verlag. 576 Seiten 
mit 209 Bildern. (Preis : DM 5.50.) 


1957 625 .2 (43) 

Der Fahrzeugpark der Deutschen Bundesbahn und 
neue, von der Industrie entwickelte Schienenfahrzeuge. 
Zuzammengestellt von Dr.-Ing H. Lehmann und Dipl.- 
Ing. E. Pflug. 

Berlin, Georg Siemens Verlagsbuchhandlung. 256 
Seiten DIN A 5 mit 573 Abbildungen und 61 Uber- 


sichtstafeln. (Preis karton., DM 25.—; Leinen, 
DM 29.—.) 
1957 621 .31 


« HUTTE ». Des Ingenieurs Taschenbuch. Elektro- 
technik, Teil A Starkstromtechnik. Lichttechnik. 
Herausgegeben vom Akademischen Verein Hiitte, e.V. in 
Berlin. 28. neubearbeitete Auflage. 

Berlin, Ernst und Sohn. XX-946 Seiten mit 2 104 Bil- 
dern und 205 Tabellen. (Preis : geb., DM 39.—; Leder, 
DM 49.—.) 


In English. 


AOS, 621 .431 .72 


ASTON (R.L.). 

The Diesel locomotive. 

London, Thames & Hudson, Ltd., 30, Bloomsbury 
Street, W. 1. (Price : 12 s. 6 d.) 


(1) The numbers placed over the title of eac 
conjointly with the Office Bibliographique Internationa 
Science », by L. WEISSENBRUCH, in the number for Nov 


6* 


h book are those of the decimal classification proposed by the Railway Congress 
1, of Brussels, (See « Bibliographical Decimal Classification as applied to Railway 
ember 1897, of the Bulletin of the International Railway Congress, p. 1509). 
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1957 625 .143 & 625 .143 4 
CRAMER (R.E.) and JENSEN (R.S.). 
Progress reports of investigation of railroad rails and 


joint bars. 
University of Illinois Bulletin, June 1957. 


50 cents.) 


(Price. : 


1957 62 
GOODE (H.H.) and MACHOL (R.E.). 
System Engineering. 


London : McGraw-Hill Publishing Company Ltd., 
McGraw-Hill House, 95, Farringdon Street, E.C. 4. 
(Prices 750s) 

1957 385 (09 (42) 


LEE (Charles E.). 

Fifty years of the Hampstead Tube. 

One brochure (8 1/2 x 5 1/2 inches) of 36 pages, 
illustrated. Stiff paper covers. 

London Published by London Transport, 55, 
Broadway, S.W. 1. (Price : 2 s.) 


1957 536 
MACKEY (C.O.), BARNARD (W.N.) and ELLEN- 

WOOD (F.O.). 

Engineering thermodynamics. 

London, Chapman and Hall, Ltd., 37, Essex Street, 
WiG en (Prices.64) Ss) 


[ 016. 385 (05 ] 


1957 656 .2 


NOCK (O.S.). 
Branch lines. 
One volume (8 3/4 * 53/4 in.) of 184 pages, illustrated. 
London : B.T. Batsford, Ltd., 4, Fitzhardinge Street, 
Portman Square, W. 1. (Price : 25 s.) 


1957 

N.W.R. Year Book of information. 

One volume (4 6 inches) of 74 pages, copiously 
illustrated. 

Publishers : North Western Railway Headquarters 
Office, Empress Road, Lahore (Pakistan). 


1957 621 .13 (09 (931) 
PALMER (A.N.) and STEWART (W.W.). 

Cavalcade of New Zealand Locomotives. 

One volume (77/8 x 97/8 inches) of 144 pages, illustrated. 

Wellington (New Zealand) : A.H. & A.W. Reed, 
publishers, 182, Wakefield Street. (Price : 25 s.) 


In Italian. 


385 (09 (54) 


1957 25 .13 (44 + 45) 

Centenario del traforo del Fréjus (1857-1957). Memoria 
redatta da L. JANNATTONI per la parte storica e Dr.-Ing. 
F. PisANo per la parte tecnica. 

Roma, Direzione Generale delle Ferrovie dello Stato. 
Da Ingegneria Ferroviaria, n. 7-8, luglio-agosto 1957, 
34 pagine (21 x 29 cm) con illustrazioni. 


II. — PERIODICALS. 


In French. 


Acier - Stahl - Steel. (Bruxelles.) 
1957 

Acier - Stahl - Steel, septembre, p. 351. 
BOUE (P.). — Supports métalliques remplis de béton. 

(2000 mots & fig.) 


1957 
Acier - Stahl - Steel, septembre, p. 357. 


NICOLAI de GORHEZ (J.). — 
(1 500 mots & fig.) 


U2L 2 


624 .92 


Poutrelles IPE. 


Annales des Ponts et Chaussées. 


(Paris.) 
1957 624 
Annales des Ponts et Chaussées, juillet-aoat, p. 391. 
COURBON (J.) et LACROIX (R.). — Calcul des 


réseaux de poutres croisées (suite et fin). (7 000 mots, 
tableaux & fig.) 


Bulletin de l’Association Suisse 


des Electriciens. (Zurich.) 
1957 621 .31 
Bull. de l’Ass. Suisse des Electriciens, 31 aout, p. 809. 
GANGER (B.). — Messmethoden der Stosspannungs- 
priifung. (1 700 mots & fig.) 


1957 621.31 
Bull. de l’Ass. Suisse des Electriciens, 31 aout, p. 813. 


WELLAUER. — Einige Betrachtungen zur Stoss- 
spannungsfestigkeit der Transformatoren. (2000 mots 
& fig.) 

Bulletin des C.F.F. (Berne.) 
1957 625 .2 (494) 


Bulletin des C.F.F., aoat, p. 134; septembre, p. 150. 
GERBER (F.). — Programme décennal de construction 
du matériel roulant C.F.F. (S 000 mots & fig.) 


1957 
Bulletin des C.F.F., aoat, p. 138. 
Nouyeaux wagons spéciaux des C.F.F. Voiture d’exa- 
men X 491150 du service médical. (500 mots & fig.) 


625 .232 (494) 


GYGER (Ed.). — Nouveaux wagons de secours. 
(800 mots & fig.) 
1957 656 .211 .5 (494) 


Bulletin des C.F.F., aoat, p. 141. 


Une table d’horaire 4 la gare principale de Zurich. 
(300 mots & fig.) 


Bulletin de V’'Office de Recherches et d’Essais 
(O.R.E.) de ?'U.L.C. (Paris, 


1957 621 


Bulletin de 1’°O.R.E., n° 5, juillet, p. 2. 
DEN HOLLANDER (F.Q.). — Standardisation et 
progrés des locomotives Diesel. (1 500 mots.) 


431 72 


1957 
Bulletin de VO.R.E., n° 5, juillet, p.10. 
Sensibilité au shuntage des circuits de yoie. (1 200 mots.) 


1957 6257215 
Bulletin de 1’O.R.E., n®°_5, juillet, p. 12. 
Stabilité de marche des bogies. (1 500 mots & fig.) 


1957 625 .234 
Bulletin de 1’O.R.E., n° 5, juillet, p. 16. 


Chauffage des voitures et autorails. (2 500 mots.) 


656 .259 


Bulletin scientifique de l’Association 
des Ingénieurs électriciens sortis de 1’Institut 
Electrotechnique Montefiore. (Liége.) 


1957 o217.3 

Bull. scient. de |’Assoc. des Ing. électric. sortis de 1’Insti- 

tut Electrotechnique Montefiore, mars, p. 201. 

ter HORST (D. Th. J.) et RUTGERS (G. A. W.). 

La physique des arcs électriques dans les disjoncteurs 
pneumatiques. (8 000 mots, tableaux & fig.) 


Bulletin de la Société Belge des Electriciens. 


(Bruxelles.) 

1957 551 & 621 .33 

Bulletin de la Société Belge des Electriciens, janvier- 
mars, p. 13; avril-juin, p. 107. 

COUVREUR (G.H.E.). — Orage et foudre — Etude 
physique de leur formation et de leurs effets sur les réseaux 
électriques. Moyens de protection. (Troisieme et quatriéme 
parties.) (8 000 mots & fig.) 


1957 621 31 
Bulletin de la Société Belge des Electriciens, avril- 
juin, p. 85. 


BRIFFAUX (J.). — Recherches en vue de l’amélio- 
ration des conditions d’établissement des lignes de trans- 
port d’énergie 4 haute tension. (10000 mots & fig.) 


technique de la Suisse Romande. 


(Lausanne.) 


Bulletin 


1957 pale Al 
Bull. techn. de la Suisse Romande, 17 aodt; p.) 263. 
RECORDON (Ed.). — Détermination des carac- 
téristiques des terres nécessaires au calcul des fondations 
sur sols élastiques. (3 000 mots, tableaux & fig.) 


Bulletin des Transports Internationaux 
par chemins de fer. (Berne.) 


1957 385 .62 & 385 .63 


Bull. des Transp. Internat. par ch. de fer, juillet, p. 187. 

Extrait du rapport de gestion de l’ Office Central des 
transports internationaux par chemins de fer pour |’annee 
1956. (1000 mots & tableaux.) 


1957 


656 .225 
Bull. des Transp. Internat. par ch. de fer, juillet, p. 196. 

Tarification et expédition de palettes dans le trafic des 
marchandises (Suisse). (1 000 mots.) 


113 — 


Electricité. (Paris.) 
1957 
Electricité, juillet-aott, p. 164. 
HEMARDINQUER (P.). — Dispositifs d’accouple- 
ment et d’asservissement électriques. (2 000 mots & fig.) 


621 .3 


Génie Civil. (Paris.) 
1957 624 .62 (481) 
Génie Civil, n° 3452, 1° septembre, p. 363. 
Le pont métallique en are de Karmsund (Norvege). 
(700 mots & fig.) 


L’Industrie des Voies ferrées et des Transports 


automobiles. (Paris.) 
1957 625 .2 
L’Industrie des Voies ferrées et des Transports auto- 
mobiles, juillet-aout, p.99. 
HUG (Ad.-M.). — Essais de résistance de caisses de 
yoitures ferroviaires, de construction légére soudée, en 
acier. (2000 mots & fig.) 


Reyue Brown Boveri. (Baden.) 


1957 621 .335 (43) 
Revue Brown Boveri, mars, p. 115. 

LAPPLE (K.). — La locomotive 4 mutateurs Brown 
Boveri destinée a l’exploitation a ciel ouvert du gisement 


de lignite rhénan. (7000 mots & fig.) 


1957 621 .31 
Revue Brown Boveri, mars, p. 134. 

WASSERRAB (Th.). — La capacité de surcharge 
des mutateurs. (3 000 mots & fig.) 

1957 621 .436 
Revue Brown Boveri, avril-mai, p. 180. 

LINSI (U.). — Sur la suralimentation des moteurs 


Diesel 4 deux temps, a balayage transversal ou inverse. 
(3 500 mots & fig.) 


1957 
Revue Brown Boveri, avril-mai, p.190. 
PFENNINGER (H.). — Fonctionnement et structure 
de la turbine 4 gaz Brown Boyeri. (3 500 mots & fig.) 


621 .438 


Revue Générale des Chemins de fer. (Paris.) 


1957 625 .1 (44) 
Revue Générale des Chemins de fer, septembre, p. 441. 

OUDOILTE et TOUCHOT. — Travaux d’aménage- 
ment des souterrains des lignes du Bassin Lorrain (Elec- 
trification de la Région Nord-Est de la France). (5 000 
mots & fig.) 

1957 621 .331 (44) 
Revue Générale des Chemins de fer, septembre, p. 453. 

PLU et LAURENCEAU. — La télécommande de 
la sous-station de Croix-d’Hins (ligne de Bordeaux a 
Hendaye). (2 000 mots & fig.) 


1957 625 .1 (44) 
Revue Générale des Chemins de fer, septembre, p. 459. 
MAURY et SABATIER. — La mise au gabarit 


« électrification » de la galerie de Tain-L’ Hermitage. 
| (1000 mots & fig.) 


=) (ir 


1957 621 .8 (44) 
Revue Générale des Chemins de fer, septembre, p. 462. 

HERRMANN et POIROT. — Lorganisation des 
manutentions aux Ateliers de Romilly. (2000 mots 
& fig.) 

1957 621 .135 .2 (44) 


Revue Générale des Chemins de fer, septembre, p. 468. 
CHENU et BOITEUX. — Les décalages d’essieux 
des locomotives 231 E. (1 800 mots & fig.) 


1957 385 (09 (73) 
Revue Générale des Chemins de fer, septembre, p. 473. 

Compte rendu d’une mission de la S.N.C.F. aux 
Etats-Unis. (2 500 mots.) 


1957 656 .235 (4) 
Revue Générale des Chemins de fer, septembre, p. 480. 

Le tarif général européen pour les expéditions de 
détail. (2000 mots & fig.) 


Revue Générale de Mécanique. (Paris.) 


1957 62 (01 
Revue Générale de Mécanique, juillet-aott, p. 273. 

HEMARDINQUER (P.). — Le contr6éle ultra-sonore 
des matériaux. Technique et développement (a suivre). 
(2000 mots, tableaux & fig.) 


1957 621 .392 
Revue Générale de Mécanique, juillet-aoat, p. 302. 
BARON (A.). — La soudure en atmosphére d’argon 
avec électrode fusible. (1 500 mots, tableaux & fig.) 


Revue Universelle des Mines. (Liége.) 


1957 625 .2 : 625 .42 
Revue Universelle des Mines, aott, p. 291. 

DEVILLERS (L.). — Les derniers perfectionnements 
apportés au matériel de chemin de fer métropolitain. 
(2000 mots & fig.) 


1957 625 .3 
Revue Universelle des Mines, aotit, p. 327. 
JOHANSSON (A.-B.). — Le systeme « Alweg ». 


(2000 mots & fig.) 


La Technique Moderne. (Paris.) 


1957 621 .431 .72 (44) 
La Technique Moderne, aout, p. 449. 

PELLEVAT (A.) & CHAUMEL (Y.). — Les loco- 
motives Diesel-électriques de 1 800 cheyaux de la S.N.C.F. 
(3 000 mots & fig.) 


Les Transports Publics. (Berne.) 


1957 625 .162 (494) 
Les Transports Publics, aodat, p. 7. 
Passages a niveau a semi-barri¢res automatiques. 
(600 mots & fig.) 
1957 
Les Transports Publics, septembre, p. 6. 
Le Chemin de fer du Loetschberg. (1 000 mots & fig.) 


385 (09 (494) 


1957 656 
Les Transports Publics, septembre, p. 10. 
La co-existence Rail-Route. (1000 mots & fig.) 
Travaux. (Paris.) 
1957 624 .6 


Travaux, aout, p. 437. 
BERTHAUD (P.). — Le cintre de ponts doit-il rester 
un ouyrage provisoire? (2 000 mots & fig.) 


1957 721 .9 (64) 
Travaux, septembre, p. 453. : 
GERBIER. — Tabliers mixtes fer-béton pour trois 


ponts-route de la Région de Fés. (8 000 mots & fig.) 


1957 691 
Travaux, septembre, p. 472. 

FAVIER (P.). — Abaque pour le calcul des piéces en 
béton armé soumises a la flexion simple. (1 500 mots 
& fig.) 

1957 
Travaux, septembre, p. 479. 

Le pont-route de Tancarville. (5000 mots & fig.) 


624 (44) 


La Vie du Rail. (Paris.) 


1957 656 .28 (44) 
La Vie du Rail, 23 juin, p. 10. 


DUCRET. — Alerte!... a Blaisy. (1 600 mots & fig.) 


1957 656 .254 (44) 
La Vie du Rail, 23 fom 15. 
PAHIN (J.A.). — L’€quipement radio-électrique de 


la S.N.C.F. Le nouvel émetteur-récepteur portatif 
« X 137 ». (800 mots & fig.) 
1957 621 .335 (44) 


La Vie du Rail, 30 juin, p. 3. 
Locomotives électriques 4 courant continu 1500 V 
de la série B.B. 9 200. (1 500 mots & fig.) 


1957 
La Vie du Rail, 30 juin, p. 12. 
Abaissement des yoies a la traversée du souterrain du 
Crét-Deau (4005 m). (400 mots & fig.) 


625 .1 (44) 


1957 
La Vie du Rail, 14 juillet, p. 8. 
FRANCOIS (M.). — Essais de pantographes a grandes 
vitesses. (700 mots & fig.) 


621 .336 (44) 


In German. 


Archiy fiir Eisenbahnwesen. (Berlin.) 


1957 385 (43 
Archiy fiir Eisenbahnwesen, Heft 1, S. 18. is 
V. ALFROCK \(ih:)y ==" Die® nicht bundeseigenen 


Eisenbahnen. (3 000 Worter.) 


1957 . 385 (09 (492) 
Archiv fiir Eisenbahnwesen, Heft 1, S. 26. 
OVERMANN (J.). — Die Niederlandischen Eisen- 


bahnen (NS) in den Jahren 1942 bis 1955. (13 000 
Worter.) 
1957 
Archiv fiir Eisenbahnwesen, Heft 2, S. 133. 
EFFMERT (W.). Methodik der Selbstkosten- 
berechnung bei der Deutschen Bundesbahn. (1 500 Wé6r- 
ter, Tafeln & Abb.) 


385 .114 (43) 


1957 656 . 
Archiv fiir Eisenbahnwesen, Heft 2, S. 174. 

PISCHEL (W.). — Gedanken zum internationalen, 
europdischen und europaisch-asiatischen Eisenbahngiter- 
yerkehr. (16 000 Worter & Bilder.) 


235-5 


1957 385 .1 (73) 
Archiv fiir Eisenbahnwesen, Heft 2, S. 210. 
STOLTENHOFF (A.). — Die wirtschaftliche Lage 


der Eisenbahnen in den USA. (3 000 Worter & Tabellen.) 


Die Bundesbahn. (Darmstadt und K6ln.) 


1957 656 .2 
Die Bundesbahn, Nr. 12, Juni, S. 713. 

WICHSER (O.). — Das Tor am Gotthard. (1 500 
Worter.) 


1957 656 (4) 
Die Bundesbahn, Nr. 12, Juni, S. 716. 
MAIER (O.). — Der Verkehr in der Europaischen 


Wirtschaftsgemeinschaft. (5 000 Worter.) 


1957 385 .586 (43) 
Die Bundesbahn, Nr. 12, Juni, S. 723. 

KALDRACK (H.). — Neuzeitliche Ausbildung bei 
der Deutschen Bundesbahn. (8 000 Worter & Abb.) 

1957 625 3 
Die Bundesbahn, Nr. 12, Juni, S. 736. 

HERRMANN (G.). — Rechtliche Probleme der 


Alweg-Bahn. (3 000 WoOrter.) 


1957 385 .6 : 625 .24 
Die Bundesbahn, Nr. 12, Juni, S. 744. 

XXX. Auschussitzung des Internationalen 
wagenverbandes. (1 500 Worter.) 


Giiter- 


1957 621 .33 (43) 
Die Bundesbahn, Nr. 13/14, Juli, S. 771 und S. 783. 

KLUSCHE (W.). — Stand und voraussichtliche 
Ausweitung der Streckenelektrifizierung der Deutschen 
Bundesbahn. (4.000 Worter & Abb.) 

KNORR (H.). — Die Streckenelektrifizierungen der 
Deutschen Bundesbahn ein Mittel zu ihrer wirtschaft- 
lichen Sanierung. (2 500 Worter, Tabellen & Abb.) 


1957 621 .331 


Die Bundesbahn, Nr. 13/14, Juli, S. 791. 

HEYDMANN (M.). — Die neuen Stromerzeuger- 
anlagen fiir den elektrischen 16 2/3 Hertz-Betrieb. 
(6000 Worter & Abb.) 


| 


115 — 


1957 
Die Bundesbahn, Nr. 13/14, Juli, S. 803. 
NIBLER (H.). Organisation und Betrieb der 
erweiterten Stromyersorgungsanlagen fiir die elektrische 
Traktion der Deutschen Bundesbahn. (6000 Worter 
& Abb.) 


1957 
Die Bundesbahn, Nr. 13/14, Juli, S. 817. 
DUVENBECK (B.). — Der elektrische Aufbau und 
die Ausriistung der heutigen Bahnstromunterwerke fiir 
den elektrischen Zugbetrieb der Deutschen Bundesbahn. 
(7000 Worter, Tafeln & Abb.) 


621 .332 (43) 


621 .331 (43) 


1957 621 .335 (43) 
Die Bundesbahn, Nr. 13/14, Juli, S. 839. 
MANZ (G.). — Neue elektrische Lokomotiven fur 


neu elektrifizierte Strecken der Deutschen Bundesbahn. 
(7000 Worter & Abb.) 
1957 
Die Bundesbahn, Nr. 13/14, Juli, S. 857. 
WILKE (G.). — Die Weiterentwicklung der elek- 
trischen Triebwagen der Deutschen Bundesbahn nach 
dem Kriege. (1 500 Wé6rter & Abb.) 


621 .335 


1957 
Die Bundesbahn, Nr. 13/14, Juli, S. 860. 
GUT (F.). — Bauerfahrungen bei den jiingst in Betrieb 
genommenen Streckenelektrifizierungen des stidwest- 
deutschen Raumes. (6000 Worter & Abb.) 


621 .332 (43) 


Deutsche Eisenbahntechnik. (Berlin.) 


1957 656 .222 .4 
Deutsche Eisenbahntechnik, Juli, S. 299. 

POTTHOFE (G.). — Die Streckenbelegung. (4 000 
Worter, Tafeln & Abb.) 


1957 656212 
Deutsche Eisenbahntechnik, Juli, S. 305. 
GEISSLER (G.). — Ein Beitrag zur Ermittlung des 


Profils eines Ablaufberges. (1500 Worter & Abb.) 


1957 6252 
Deutsche Eisenbahntechnik, Juli, S. 309. 
WACHTER (A.). — Gelenkwellenantriebe fiir Trieb- 


drehgestelle. (3 000 Worter, Tafeln & Abb.) 


1957 625 .245 (43) 
Deutsche Eisenbahntechnik, Juli, S. 321. 
GOSE (H.). — Der Warmemesswagen der Deutschen 


Reichsbahn. (1 500 Worter & Abb.) 


1957 625.151 
Deutsche Eisenbahntechnik, Juli, S. 3335 
KNOBLOCH (E.). — Das Langsprofil bei iiber- 


hohten Weichen. (1 400 Worter & Abb.) 


Der Eisenbahningenieur. (Frankfurt am Main.) 


1957 625 .1 (0 


Der Eisenbahningenieur, Juli, S. 159. 
Experimentelle Oberbauforschung. (2400 Worter & 


Abb.) 


— 116 — 


1957 625217 

Der Eisenbahningenieur, Juli, S. 171. 
LIEBE (R.). — Erfahrungen mit dem automatischen 

Zeiss-Nivellier Ni 2 im  Eisenbahnyermessungsdient. 


(1 200 Worter & Abb.) 


E.T.R. Eisenbahntechnische Rundschau. 


(K6In-Darmstadt.) 

1957 625 .142 
Eisenbahntechnische Rundschau, Juli, S. 229. 

BIRMANN (F.). — Neuere Messungen an Gleisen 
mit verschiedenen Unterschwellungen. (6000 WoOrter, 
Tafeln & Abb.) 

1957 
Eisenbahntechnische Rundschau, Juli, S. 

BAEYENS (F.). — Der elektrische 
Belgien. (5000 Worter, Tafeln & Abb.) 


621 .33 (493) 
246. 
Zugbetrieb in 


1957 
Eisenbahntechnische Rundschau, Juli, S. 255. 
SCHONHERR (H.). — Die Giiterwagenplatte. (6 000 
Worter & Abb.) 


625 .24 


1957 62501430) 
Eisenbahntechnische Rundschau, Juli, S. 266. 

KLEIN (R.). und WEGNER (U.). — Neuzeitliche 
Konstruktionsgrundsatze im Eisenbahnoberbau bei den 
Federnageln J-Flex und T-Flex. (4 000 Worter & Abb.) 


Elektrische Bahnen. (Minchen.) 


1957 621 .33 (43) 
Elektrische Bahnen, Heft 7, S. 145. 
GLADIGAU (A.). — Zur Einfiihrung des elektrischen 


Zugbetriebes im Ruhrgebiet. (3 000 Worter & Abb.) 


1957 621 .33 (43) 
Elektrische Bahnen, ett jhse Lour 

BURKLEN (H.). — Elektrische Zugforderung an 
Ruhr und Rhein. (6000 Worter & Abb.) 

1957 621 .332 


Elektrische Bahnen, Heft 7, S. 162. 

GRUNSCHNEDER (H.). — Die Auswirkungen der 
einphasigen Bahnbelastung auf das Drehstromnetz. (3 000 
Worter & Abb.) 


Elektrotechnik (Wien.) 


1957 621 .31 
Elektrotechnik und Maschinenbau, 15. April, S. 169. 

WICHMANN (A.). — Zur Auswertung yon Isolations- 
messungen mit Gleichspannung an elektrischen Maschinen. 
(2000 Worter & Abb.) 


und Maschinenbau. 


1957 G21 ol 
Elektrotechnik und Maschinenbau, 15. April, S. 175. 

GATZ (H.). — Die Typenleistung yon Gleichrichter- 
transformatoren mit primarseitiger Schwenkwicklung. 
(2000 Worter & Abb.) 


1957 ; 62 
Elektrotechnik und Maschinenbau, 1. Mai, S. 199% 
RECHBERGER (H.). — Der heutige Stand der 


Regeltechnik. (4000 Worter & Abb.) 


E.T.Z. (Elektrotechnische Zeitschrift). (Berlin.) 


1957 621 .31 
BALZ., Bett 35°20 Marz S73: ; 

UNGER (F.). — Die Eichung einer Hilfsmaschine. 
(1 500 Worter & Abb.) 


1957 656 .225 
BJL-Zs, Hettes; 2insViaEce Saari 
BISCHOFF (E.). — Die Laboratoriumspriifung von 


Packstiicken und Packstoffen. (4000 Worter & Abb.) 


Glasers Annalen. (Berlin.) 
1957 
Glasers Annalen, Juli, S. 217. 
NIEDERSTRASSER (L.). — Lokomotiy-Drehscheibe 
in Hohlkérperbauart. (1 600 Worter & Abb.) 


625 .154 


1957 
Glasers Annalen, Juli, S. 221. 
Lokomotivbau in Ungarn. (1 000 Worter & Abb.) 


625 .28 (439) 


1957 614 .8 
Glasers Annalen, Juli, S. 223. 

BEHLING (G.). — Farbdynamik im Werkstatten- 
dienst. (2 000 Worter, Tafel & Abb.) 

1957 625 .5 (43) 
Glasers Annalen, Juli, S. 233. 

LIPPL (E.). — Neue deutsche Seilschwebebahnen. 


(4000 Worter & Abb.) 
1957 
Glasers Annalen, Juli, S. 240. 
Mehrzwecklokomotive E41 der Deutschen Bundes- 
bahn. (800 Worter & Abb.) 


621 .335 (43) 


Signal und Draht. (Frankfurt am Main.) 


1957 656 .253 
Signal und Draht, August, S. 109, 


GROSSKURTH (K.). — Normung yon farbigen 


Signallichtern und Abnahme von Farbfiltern. (3 000 
Worter & Abb.) 
1957 656 .254 


Signal und Draht, August, S. 115. 
PLATHNER (W.). — Fernmeldekabel mit Aluminium- 


mantel an elektrisch betriebenen Strecken. (2 000 Worter 
& Abb.) 


1957 
Signal und Draht, August, S. 118. 
LEITENBERGER (W.). — Bestrebungen zur Verein- 
heitlichung des Fernmeldewesens der europdischen 
Eisenbahnverwaltungen. (1 500 Wérter & Abb.) 


656 .254 (4) 


1957 
Signal und Draht, August, S. 120. 
WEIDLICH (H.). — Fernsehyersuche an einem 
Bahniibergang. (1 000 Wo6rter & Abb.) 


656 .254 


Verkehr. (Wien.) 
1957 
Verkehr, Heft 33, 17. August, S. 1038. 
DIRLEWANGER (H.). — Probleme der kiinftigen 
Giitertarifpolitik der Schweizerischen Eisenbahnen. (800 
Worter.) 


656 .235 (494) 


In English. 


Bulletin, American Railway Engineering 
Association. (Chicago.) 
1957 624 .2 (73) 
Bulletin, American Railway Engineering Association, 
June-July, p. 1. 
Adyance Report of Committee 30. Impact and bridge 
stresses. Tests of steel girder spans on the Burlington 
railroad. (131 pages of text, tables & figs.) 


1957 624 (73) & 691 (73) 
Bulletin, American Railway Engineering Association, 
June-July, p. 133. 
Advance Report of Committee 30. Impact and bridge 
stresses. Investigation of full-size reinforced concrete 
railway bridge s!abs. (108 pages of text, tables & figs.) 


1957 625 .142 (73) 
Bulletin, American Railway Engineering Association, 
June-July, p. 243. 
Adyance Report of Committee 3. — Ties. — Tie 
renewals and costs per mile of maintained track. (1 page 
& 2 tables.) 


The Engineer. (London.) 


1957 385 (09 (71) 
The Engineer, August 2, p. 148; August 9, p. 184. 

LIVESAY (E.H.). — The Big Hill, Canadian Pacific 
Railway (6400 words & figs.) 


1957 625 
The Engineer, August 2. p. 165 


.285 (42) 


Lightweight Diesel railcars. ( 1000 words & figs.) 
1957 Aigo 656 .225 (43) 
The Engineer, August 9, p. 209. 
Amphibious vehicles for bulk transport. (1 800 words 
& figs.) 
Engineering. (London.) 
1957 625 .213 


Engineering, August 9, p. 179. 
Pneumatic suspension. (300 words.) 


1957 691 
Engineering, August 16, p. 202. 
BOLAM (S.E.). — Oil and abrasion-resisting rubbers 


in engineering. (1 800 words & figs.) 


Proceedings of the Institution of Civil Engineers. 
(London.) 


1957 624 .6 

Proceedings of the Institution of Civil Engineers, August. 
Ds 723: 

CHETTOE (C.S.) and HENDERSON (W.). — 


Masonry arch bridges : a study. (52 pages of text, tables 
& figs.) 

1957 625 .144 .1 (44) 

Proceedings of the Institution of Civil Engineers, Sep- 
tember, p. 93. 

LEVI (R.). — Long welded rails in France. (6 000 words 
& figs.) 

1957 625 .144 .1 (44) 
Proceedings of the Institution of Civil Engineers, Sep- 

tember, p. 112. 

RHODES (K.D.) and DART (M.R.). — Site and 
laboratory work in connexion with the development of 
long welded track on the Western Region of British 
Railways. (1 800 words.) 


Journal of the Institution of Engineers, 
Australia. (Sidney.) 
1957 625 .28 (94) 
Journal of the Institution of Engineers, Australia, 
April-May, p. 89. 
MACKAY (R.W.J.). — Railway motive power and 
its influence on the railway’s place in Australian develop- 


ment. (4500 words & figs.) 
1957 691 
Journal of the Institution of Engineers, Australia, 


April-May, p. 97. 
ANTILL (J.M.). — Some notes on construction in 
prestressed concrete. (5 500 words & figs.) 


1957 691 
Journal of the Institution of Engineers, Australia, 
April-May, p. 109. 
CAMPBELL-ALLEN (D.). — Variable cement and 
its effect on concrete control. (2000 words & figs.) 


Proceedings of the Institution of Mechanical 
Engineers. (London.) 


1956 625.251 
Proceedings of the Institution of Mechanical Engineers, 
Wola 170 INGuesine pn 295. 
BROADBENT (H.R.). — Forces on a brake block 
and brake chatter. (16 pages, illustrated.) 


— 118 — 


1956 62 (01 

Proceedings of the Institution of Mechanical Engineers, 
Woll, 10; ING, 33, io, Ose. 

TAYLOR (D.B.C.) and TADROS (A.Z.). — Tension 
and torsion of some metals under repeated dynamic 
loading (impact). (16 pages, illustrated). 

1956 669 
Proceedings of the Institution of Mechanical Engineers, 

Vol. 170, No. 34, p. 1055. 

FENG (I-Ming) and RIGHTMIRE (B.G.). — An 

experimental study of fretting. (10 pages, illustrated.) 


1956 62 (O01 & 669 
Proceedings of the Institution of Mechanical Engineers, 
Vole i705 Now3d.p. 10K 
CHAPMAN (J.C.) and SLATFORD (J.E.). — 
Bending of plating with widely spaced stiffeners. (12 pages, 
illustrated.) 


The Locomotive. (London.) 


1957 625 .23 (42) 
The Locomotive, August-September, p. 142. 

Prototype coaches for B.R. by Doncaster and private 
builders. (1600 words & figs.) 


1957 625 .285 (42) 
The Locomotive, August-September, p. 146. 

Wickham two-car Diesel for B.R. (600 words & figs.) 

1957 621 
The Locomotive, August-September, p. 148. 

New Bo-Bo electric locomotives for the French National 


335 (44) 


Railways. (600 words & 1 fig.) 

1957 O21F .33 
The Locomotive, August-September, p. 157. 

COOPER (B.K.). — The elements of alternating 
current traction. — III (to he continued). (800 words 
& figs.) 

Modern Transport. (London.) 

1957 625 .285 (42) 
Modern Transport, August 3, p. 3. 

Integral tubular railcars. (2200 words & figs.) 

1957 656 .25 (42) 


Modern Transport, August 3, p. 13. 
Rearrangement of L.T.E. track. (1 000 words & figs.) 


1957 625 .243 
Modern Transport, August 10, p. 7. 

Standard tank wagons. (900 words & figs.) 

1957 656 .2 (42) 


Modern Transport, August 10, p. 11. 
Railway developments since the great war. 2-Achieve- 
ments and prospects. (2000 words & figs.) 


The Oil Engine and Gas Turbine. (London.) 


1957 621 .436 (42) 
The Oil Engine and Gas Turbine, August, p. 120. 

New turbocharger programme in Britain. (400 words 
& figs.) 


1957 621 .431 .72 (67) 
The Oil Engine and Gas Turbine, August, p. 150. 

High-power « dual-transmission » shunters. (800 words 
& figs.) 


Railway Age. (New York.) 


1957 656 .212 (73) 
Railway Age, July 29, p. 14. 
Automation takes command in modern classification 


yards. (2100 words & figs.) 


1957 
Railway Age, July 29, p. 31. 
Piggyback steps ahead as roads study coast to coast 
service. (1000 words & figs.) 


656 .225 (73) 


1957 
Railway Age, August 5, p. 9. 
Earnings key to future car supply. (800 words.) 


625 .2<(739 


1957 621 .132 .8 (73) & 621 .438 (73) 
Railway Age, August 5, p. 20. 

New developments in coal are leading to new deyelop- 
ments in coal-fired gas turbine. 


Railway Engineering. (Cape Town.) 
1957 621 .431 .72 (67) 
Railway Engineering, July, p. 21. 
Hunslet Diesel-hydraulic locomotive for 
Rhodesian copper mine. (400 words & figs.) 


Northern 


1957 
Railway Engineering, July, p. 24. 
ROBERTSON (D.C.). — Railway sleepers : Develop- 
ment and technical aspects in Southern Africa. (600 words 
& figs.) 


625 .142 (68) 


1957 
Railway Engineering, July, p. 28. 
Twenty-four new bridges were built on S.A.R.’s longest 
double line. (400 words & figs.) 


624 (68) 


1957 
Railway Engineering, July, p. 33. 
High-speed bogie wheel lathe uses tungsten carbide 
tools. (400 words & figs.) 


621 .94 (68) 


The Railway Gazette. (London.) 


1957 625 .232 (42) 


The Railway Gazette, July 26, p. 101. 
Improved passenger accommodation in 


proto 
coaches. (2600 words & figs.) os 


1957 
The Railway Gazette, August 2, p. 133. 
New bogies for Netherlands Railways electric stock. 
(800 words & figs.) 


621 .338 (42) 


1957 
The Railway Gazette, August 2, p. 135. 

Lightweight passenger stock development in U.S.A. 
(i 400 words & figs.) 

1957 625 .28 (42) 
The Railway Gazette, August 9, p. 158; September 13, 

p. 307. 

Comparison between steel and aluminium passenger 

yehicles. (3 600 words & figs.) 


625 .23 (73) 


1957 656 .254 (42) 
The Railway Gazette, August 9, p. 160. 

Re-equipment of Cromwell Road signalbox, District 
Line. (1 900 words & figs.) 


1957 
The Railway Gazette, August 16, p. 186. 
KUMAR (S.L.). — Research on British and Western 
European railways. (800 words.) 


385 (4) 


1957 
The Railway Gazette, August 16, p. 187. 
DEPRET (P.). — Plans for a Trans-Saharan railway. 
(1 400 words & figs.) 


1957 
The Railway Gazette, August 16, p. 190. 
High-speed Diesel-electric trains for international 
services. (600 words & figs.) 


385 (66) 


625 .285 (4) 


Diesel Railway Traction. 
A Railway Gazette Publication. (London.) 


= 
~ 1957 621 .431 .72 (43) & 625 .285 (43) 
Diesel Railway Traction, July, p. 269. 


German Trans-Europe express trains. (6 200 words 
& figs.) 
1957 621 .431 .72 (42) 


Diesel Railway Traction, August, p. 283. 


Diesel locomotives for British Railways. (2 200 words 
& figs.) 
1957 621 .431 .72 & 625 .234 


p. 287. 


Diesel Railway Traction, August, 
(1900 words & figs.) 


Air conditioning for railcars. 


1957 621 .431 .72 & 625 .28 


Diesel Railway Traction, August, p. 291. 
Dutch-Swiss TEE trains. (2 400 words & figs.) 


Railway Locomotives and Cars. (New York.) 


1957 625 .243 (73) 


Railway Locomotives and Cars, July, p. 35. 
Pennsy box cars should stay square. (2 690 words 


& figs.) 
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1957 625 .241 (73) 
Railway Locomotives and Cars, July, p. 43. 

Rock Island builds... flat car with disappearing bulk- 
heads. (300 words & figs.) 


1957 621 .438 (73) 
Railway Locomotives and Cars, July, p. 53. 

8 500-HP locomotives power plants. (3000 words 
& figs.) 


Railway Magazine. (London.) 


1957 621 .431 .72 (42) 
Railway Magazine, August, p. 576. 
First type « A » Diesel-electric locomotive for B.R. 


(1 000 words & figs.) 


1957 621 .431 .72 (42) 
Railway Magazine, September, p. 606. 

Wickham lightweight multiple-unit Diesel trains for 
B.R. (1.000 words & figs.) 


In Spanish. 


Boletin de la Asociaci6n 
del Congreso Panamericano de Ferrocarriles. 


(Buenos Aires.) 
1957 385 .113 (8) 
Boletin de la Asoc. del Congreso Panamericano de 
Ferrocarriles, mayo-junio, p. 66. 
Resultados de la explotacion de los Ferrocarriles del 
Per (Afios 1954-1955). (500 palabras & cuadros.) 


Transportes. (Madrid.) 

1957 656 .225 
Transportes, n° 59, julio-agosto, p. 168. 

PRIETO (S.). — Los transportes anfibios. Una revo- 

lucién en la técnica de los transportes. (2 000 palabras 


& fig.) 


In Italian. 


Giornale del Genio Civile. (Roma.) 


1957 624 .2 
Giornale del Genio Civile, giugno, Pp. 434, 
MATILDI (P.). — Risultati di esperienze su travi 


inflesse in regime non di Hooke. (6 000 parole, tabelle 
& fig.) 


1957 624 .2 
Giornale del Genio Civile, giugno, p. 467. 

FUXA (U.). — Sul tracciamento delle linee d’influenza 

dei momenti flettenti e degli sforzi taglianti nelle travi 

| continue a vincoli non spostabili. (1 000 parole & fig.) 
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Ingegneria Ferroviaria. (Roma.) 


1957 625 .13 (44 + 45) 
Ingegneria Ferroviaria, luglio-agosto, p. 589 e 603. 

A cento anni dall’ inizio del traforo del Fréjus (1857- 
1957). 
FN RACTONT (L.). — Dalla strada del Moncenisio 
alla ferrovia del Fréjus. (7 000 parole & fig.) 

PISANO (F.). — Gli studi, le invenzioni ed i lavori 
per la realizzazione del traforo. (7000 parole & fig.) 


1957 625 .285 (45) 
Ingegneria Ferroviaria, luglio-agosto, p. 629. 
MELANI (F.). — Nuove automotrici termiche per 
i servizi Trans-Europ-Express. (4000 parole & fig.) 
1957 65602235) 47) 
Ingegneria Ferroviaria, luglio-agosto, p. 654. 
PANZARASA (C.). — Precisazioni sul costo dei 


trasporti dei prodotti ortofrutticoli. (1 200 parole.) 


Politica dei Trasporti. (Roma.) 


1957 625 .42 (45) 
Politica dei Trasporti, luglio-agosto, p. 420. 

PATRASSI (A.). — Studio di nuovi schemi per la 
rete metropolitana di Roma. (3000 parole & fig.) 


La Ricerca Scientifica. (Roma.) 


1957 62 
La Ricerca Scientifica, luglio, p. 2065. 
MARINO (A.). — L’automazione nei suoi aspetti 


fondamentali. (3 000 parole & fig.) 


Trasporti Pubblici. (Roma.) 
1957 
Trasporti Pubblici, giugno, p. 701. 
GRECO (G.). — Il 1° Congresso Internazionale dei 
trasporti a fune. (SO pagine & fig.) 


625 .5 (06 


In Netherlands. 


De Ingenieur. (Den Haag.) 


1957 625 .13 (492) 
De Ingenieur, n™ 34, 23 augustus, p. Bt. 67 et Bt. 73. 

JUNG (K.H.). — Uitvoering Tunelbouw  Velsen. 
(3 000 woorden & fig.) 

MEISCHKE (J.C.). — De bruggenbouw bij de tunnel- 
werken te Velsen volgens het Dywidag-systeem. (2 000 
woorden & fig.) 

1957 
De Ingenieur, n™ 37, 13 september, p. V. 63. 

STEENMAN (J.A.). — Het Wilson automatische 
transmissiesysteem. (3 000 woorden & fig.) 


621 .8 


Spoor- en Tramwegen. (Den Haag.) 


1957 656 .2 (4) 
Spoor- en Tramwegen, n™ 16, 1 augustus, p. 245. 

LANDSKROON (E.P.A.). — De Euromarkt en de 
Europese yervoerspolitiek. (1 500 woorden.) 


1957 625 .2 (44) 
Spoor- en Tramwegen, n™ 16, 1 augustus, p. 248. 

Het experimentele « slinger-rijtuig » van de S.N.C.F. 
(600 woorden & fig.) 

1957 385 
Spoor- en Tramwegen, n™ 16, 1 augustus, p. 251. 

Engelands bijdrage tot de internationale uitwisseling 
yan spoorweginformaties. (2 500 woorden.) 


1957 656 .25 (8) 
Spoor- en Tramwegen, n™ 18, 29 augustus, p. 277. 
KALEVELD (E.). — Het beveiligingssyteem bij de 
Zuid-Peruviaanse Spoorwegen. (1 500 woorden & fig.) 


In Portuguese. 


Gazeta dos Caminhos de Ferro. (Lisboa.) 


1957 656 .2 
Gazeta dos Caminhos de Ferro, n° 1673, 1 de Setembro, 
Ds S27. 
O presento e o futuro dos Caminhos de ferro. Afirmagées 
optimistas do Presidente da Associacao dos Caminhos 
de Ferro dos Estados Unidos. (1 000 palabras.) 


In Swedish. (= 439 .71.) 


Jarnvagsteknik — Statsbaneningenjéren. 
(Stockholm.) 
1957 625..28 = 439 .7a 
Jarnvagsteknik-Statsbaneningenjéren, No. 3, p. 51. 
BAGER (H.). — Contribution to the question concerning 


the choice of the method of traction (steam, Diesel, 
electric). (8 000 words, tables & figs.) 


i 


In Czech. (= 91.886.) 


Inzenyrské Stavby. (Praha.) 


1957 624 .63 (44) = 91 .886 
Inzenyrské Stavby, August 21, p. 412. 

BEBR (A.). — The longest railway bridge in pre- 
stressed concrete in France. (3 000 words & figs.) 


M. Weissenbruch & Co., Ltd., Printer to the King, 


49, rue du Poincon, Bruxelles. 
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I. — BOOKS. 


In French. 


1957 691 
LENTZ (J.). 

Manuel pratique de la maconnerie et du béton armé. 

Paris, Dunod, éditeur. Un volume (12 x 18 cm) de 
VI + 194 pages, avec 174 figures. (Prix : broché, 580 fr.fr.) 


1957 
MONTAGNER (R.). 

Cours élémentaire de résistance des matériaux. 

Paris (V®), Editions Eyrolles, 61, boulevard Saint- 
Germain. Un volume (16 = 24 cm) de 328 pages avec 
208 figures. (Prix : port et taxe inclus, 2 435 fr. fr.) 


62 (Ol 


1957 691 
NACHTERGAL (A. et C.) & GILLIARD (P.). 

Aide-mémoire du béton armé, 2° édition. 

Bruxelles, A. De Boeck, éditeur. Un volume relié de 


310 pages (11 x 18 cm), avec 271 figures. (Prix : 150 fr. 
belges.) 
1957 62 


Revue Universelle des Mines, de la Métallurgie, de la 
Mécanique, des Travaux publics, des Sciences et des 
Arts appliqués a |’Industrie. 

Organe de |’Association des Ingénieurs sortis de 
l’Ecole de Liége, A.I.Lg. Centenaire (1857-1957). Numéro 
spécial (septembre 1957), consacré a la Recherche 
Scientifique en Belgique et a |’Etranger. 

Liége, Revue Universelle des Mines, 22, rue Forgeur. 
Un volume (21 30 cm) de 150 pages, illustré. (Prix : 
250 fr. belges.) 


1957 621 .33 (44) 

La Traction électrique par courant monophasé de fré- 
quence industrielle. } 

Mise au point de la S.N.C.F. faisant suite a la prise 
de position de la Deutsche Bundesbahn publiée dans 
le numéro spécial de mai 1956 de la Revue « Elektrische 
Bahnen ». (Numéro spécial, septembre 1957, de la 
Revue Générale des Chemins de fer.) 

Paris, Dunod, éditeur, 92, rue Bonaparte. Une livraison 
(20.5 x 29.5 cm) de 50 pages de texte, en frangais, 
allemand et anglais, avec figures. (Prix : 280 fr.fr.) 


1957 2h8) oll 
UNION INTERNATIONALE DES CHEMINS DE FER. 

Le probléme de la situation financiére des chemins de 
fer. (Octobre 1957.) 

Paris, Union Internationale des Chemins de fer, 10, rue 
de Prony. Une brochure (21 x 27 cm) de 52 pages. 
(Prix : 350 fr. fr.) 


In German. 


1957 656 .2 

Eisenbahn-Verkehrsdienst. 3. neubearbeitete und erwei- 
terte Auflage des Lehr- und Fachbuches. 

Darmstadt, Carl Rohrig Verlag. 360 Seiten Text, 
DIN A 5, mit cellophaniertem Kartonumschlag. (Preis : 
DM 12.—.) 


1956 
KUCHLER (R.). 

Die Transformatoren. Grundlagen fiir ihre Berechnung 
und Konstruktion. 

Berlin - G6ttingen - Heidelberg, Springer - Verlag. Ein 
Band (16.5 x 23.5 cm) von 321 Seiten mit 276 Bildern. 
(Preis : Ganzleinen, DM 33.—.) 


621 .31 


1957 621 3 
Dr.-Ing. W. SCHUISKY. 

Induktionsmaschinen. 

Wien, Springer-Verlag. Ein Band Gr.-8°, von 501 
Seiten mit 370 Textabbildungen. (Preis : Ganzleinen, 


S 534.— oder DM 89.—.) 


In English. 


1957 
HOLCROFT (H.). 

An outline of Great Western locomotive practice. 
1837-1947. 

Hampton Court, Surrey : Locomotive Publishing Co. 
etd. (Price > 25's) 


621 .13 (09 


(1) The numbers placed over the title of each 
conjointly with the Office Bibliographique International, of Bruss 
Science », by L. WEISSENBRUCH in the number for November 


book are those of the decimal classification proposed by the Railway Congress 
els, (See « Bibliographical Decimal Classification as applied to Railway 
1897, of the Bulletin of the International Railway Congress, p. 


1509). 
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1957 691 
LARGE (G. E.). ; 
Basic reinforced concrete design : elastic and creep. 
New York: The Ronald Press Company, 15, East 


26th Street, New York, 10, N.Y. (Price : $ 7.00.) 


1957 
MOODY (G. T.). 
Southern Electric. 
Hampton Court, Surrey: Ian Ollan Ltd., Craven 
House. (Price : 25 s.) 


621 .33 (42) 


1957 62 
MORROW (L. C.). 

Maintenance Engineering Handbook. 

London : McGraw-Hill Publishing Company, Limited, 
95, Farringdon Street, E.C. 4 (Price : 150 s.) 


[ 016. 385 (05 ] 


In French. 


1957 62 (Ol 
SMOLIRA (M.). 
Analysis of structures: The analysis of statically- 
indeterminate structures by the deformation method. 
One volume of 159 pages, illustrated. London : Concrete 


Pubs., 1955. (Price : 18 s.) 


In Spanish. 


1957 385 .113 (460) 
RED NACIONAL DE LOS FERROCARRILES ESPA- 
NOLES. 
Memoria sobre los resultados del ejercicio de 1956. 
Madrid, Sucesores de Rivadeneyra, S.A., Paseo de 


Onesimo Redondo, 26. Un yolumen Ql ¢ 29.5° enn) 
de 169 paginas con numerosas ilustraciones. 
II. — PERIODICALS. 
1957 621.3 
Bulletin de l’Assoc. Suisse des Electriciens, 28 septembre, 
p. 869. 


Acier - Stahl - Steel. (Bruxelles.) 


1957 
Acier - Stahl - Steel, octobre, p. 423. 
La radiographie des soudures du pont Saint-Alban 
(Suisse). (1 500 mots & fig.) 


62 (O1 : 624 (494) 


Annales des Ponts et Chaussées. (Paris.) 


1957 624 
Annales des Ponts et Chaussées, septembre-octobre, 


LAYRANGUES (P.). — Calcul des contraintes de 


membrane dans un yoile mince de révolution. (5 000 mots 
& fig.) 


1957 624 .61 (44) 
Annales des Ponts et Chaussées, septembre-octobre, 
(yy Coe 


BESOMBES-VAILHE (A.). — Elargissement du pont 
de Montagnac sur |’Hérault. (1 800 mots & fig.) 


Bulletin de |’Association Suisse des Electriciens. 


(Zurich.) 
1957 621 .31 
Bulletin de l’Assoc. Suisse des Electriciens, 14 septembre, 
p. 843. 


HUGH (i). — Ableitung und praktische Auswertung 
der Zustandsgleichung fiir kurze Spannweiten mit Beriick- 
sichtigung der Abspannketten. (1 500 Worter & Abb.) 


FROIDEVAUxX (J.). — Utilisation des modéles réduits 
dans l’analyse de |’isolement interne des transformateurs. 
(1 500 mots & fig.) 


1957 621 .31 
Bulletin de l’Assoc. Suisse des Electriciens, 28 septembre, 
p. 873. 


FREUDIGER (E.). — Elektrische Kontakte. (2 500 
Worter & Abb.) 


Bulletin des C.F.F. (Berne.) 


1957 
Bulletin des C.F.F., octobre, p. 167. 
WICHSER (O.). — Réflexions sur l’horaire européen 
des trains de yoyageurs. (1 500 mots.) 


656 .222 .5 (4) 


1957 
Bulletin des C.F.F., octobre, p. 170. 


BRUHIN (J.). — Travaux d’entretien des lignes de 
contact 4 Bale. (1 000 mots & fig.) 


621 .332 (494) 


1957 625 .162 (494) 
Bulletin des C.F.F., octobre, p. 176. 
DUTOIT. — Passages Aa niveau et demi-barriéres. 


(500 mots & fig.) 


Bulletin de Documentation S.C.E.T.A. (Paris.) 


1957 656 .225 
Bulletin de Documentation S.C.E.T.A., septembre- 
octobre, p. 1. 
Le systéme Klinger de transfert pneumatique des pro- 
duits pulyérulents en yrac. Ses applications au transport 
et a lindustrie. (2 500 mots & fig.) 
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1957 
Bulletin de Documentation S.C.E.T.A., 
octobre, p. 8. 


Les problémes actuels des transports aux U.S.A. 
(5 000 mots.) 


656 (73) 
septembre- 


Bulletin Oerlikon. (Zurich.) 


1957 
Bulletin Oerlikon, n° 320, février, p. 2. 
BODMER (C.), LEYVRAZ (P.), ANDEREGG (E.) 
& SUSLI (H.). — Les locomotives Oerlikon 4 50 Hz, 
CoCo, n° 14001... 14020, pour trains de marchandises 
de la Société Nationale des Chemins de fer Frangais. 
(12 000 mots & fig.) 


621 .335 (44) 


1957 
Bulletin Oerlikon, n° 321, avril, p. 26. 
KAMBER (W.). — Machines amplificatrices. (7 000 
mots & fig.) 


621 .31 


Bulletin scientifique de l’Association des Inge- 
nieurs électriciens sortis de |’Institut Electro- 
technique Montefiore. (Liége.) 


1957 6210-5 
Bull. scient. de l’Assoc. des Ing. électr. sortis de l’Institut 
Electrotechnique Montefiore, mai, p. 349. 
CALVAER (A.). — Théorie des réseaux en quadrature 
antisymétriquement couplés et applications a |’Electro- 
technique. (25 000 mots, tableaux & fig.) 


1957 621 .31 

Bull. scient. de 1’Assoc. des Ing. électr. sortis de l'Institut 
Electrotechnique Montefiore, juin, p. 493. 

VERVLOET. — Redresseurs de courant au sélénium : 
accessoires et régulation. (8 000 mots & fig.) 


1957 62 
Bull. scient. de l’Assoc. des Ing. électr. sortis de I’Institut 
Electrotechnique Montefiore, juin, p. 557. 
DACOS (F.). — Sciences et mesures. (8 000 mots & 
fig.) 


Bulletin Technique de la Suisse Romande. 
(Lausanne.) 


1957 621 .31 
Bull. techn. de la Suisse Romande, 31 aodt, p. Z1D> 

GERECKE (Ed.). — Le circuit non linéaire de 
réglage et la représentation géométrique de ses caracté- 
ristiques. (6 000 mots & fig.) 


1957 621 .3 
Bull. techn. de la Suisse Romande, 31 aoft, p. (2. Ee 

STIEFEL (E.). — Introduction a la théorie des distri- 
butions pour l’étude des réglages linéaires. (2 500 mots 
& fig.) 


1957 62 
Bull. techn. de la Suisse Romande, 31 aodit, p. 294. 

CUENOD. — Principes et exemples d’application des 
dispositifs de stabilisation. (5 000 mots & fig.) 


1957 621 .31 
Bull. techn. de la Suisse Romande, 28 septembre, p. 331. 

GARDEL (A.). — Stabilité des chambres d’équilibre. 
Influence de la partie de l’"aménagement située a l’aval 
de la chambre d’équilibre sur les petites oscillations 
avec réglage automatique. (6 000 mots & fig.) 


Bulletin des Transports Internationaux 
par Chemins de fer. (Berne.) 


1957 385 (09 (44) 
Bull. des transp. intern. par ch. de fer, aout, p. 217. 

Activité et productivité de la S.N.C.F. en 1956. (1 000 
mots.) 

1957 656 .235 (42) 
Bull. des transp. intern. par ch. de fer, septembre, p.227. 

PIKE (J.R.). — Le nouveau projet de tarifs ferro- 
viaires marchandises britanniques. (4 000 mots.) 


1957 385 .113 (493) 
Bull. des transp. intern par ch. de fer, septembre,p. 247. 

La Société Nationale des Chemins de fer belges en 1956. 
(600 mots.) 

1957 385 .113 (47 .1) 
Bull. des transp. intern. par ch. de fer, septembre, p. 250. 

Les Chemins de fer de l’Etat de Finlande en 1956. 
(400 mots.) 


Bulletin de l’?Union internationale 


des Chemins de fer. (Paris.) 
1957 656 .23 
Bulletin de |’Union intern. des ch. de fer, septembre- 
octobre, p. 259. 
Un pas vers |’« Unification des tarifs ferroviaires »>. 
(1 500 mots.) 


1957 621 .431 .72 
Bulletin de l’Union intern. des ch. de fer, septembre- 
octobre, p. 265. 
DEN HOLLANDER (F.Q.). — Standardisation et 
progrés des locomotives Diesel. (1 000 mots.) 


1957 656 .2 (45) 
Bulletin de ’Union intern. des ch. de fer, septembre- 
octobre, p.267. 
SANTONI (G.). — Le premier plan quinquennal pour 
la modernisation et la valorisation du Réseau des Chemins 
de fer Italiens de I’Etat. (2 500 mots & carte.) 


1957 385 (09 (3) & 385 .113 (3) 
Bulletin de 1’;Union intern. des ch. de fer, septembre- 


octobre, p. 273. o 
Les Chemins de fer en 1956 (Septieme partie ). (A 000 


mots & tableaux.) 


ay 


Economie et Technique des Transports. 
(Zurich.) 


1957 625 .2 (494) 
Economie et Technique des Transports, n° 120 (7-9), p. 92. 

BACHTIGER (A.). — Chemin de fer Rhétique. Dix 
ans de nouveaux efforts et de modernisation et dévelop- 
pement, de 1948 a 1957, du matériel roulant et du service 
de traction. (A suivre.) (1 500 mots & fig.) 


1957 621 .335 : 625 .62 (492) 
Economie et Technique des Transports, n° 120 (7-9), p. 97. 
KOLDIJK (S.S.). — Automotrices ultra-légéres des 
Tramways de Rotterdam. (A_ suivre.) (1 500 mots 
& fig.) 
1957 621 .335 : 625 .62 (43) 
Economie et Technique des Transports, n° 120 (7-9), 
DalO2 
REBBELMUND (G.). — Die Gelenkwagen der 
Rheinischen Bahngesellschaft AG. (A suivre.) (2 000 
mots & fig.) 
1957 656 .211 .5 (494) 
Economie et Technique des Transports, n° 120 (7-9), 
p. 129. 
STEIGER (R.A.). — Nouvel escalier roulant réalisé 
en Suisse. (Suite et fin.) (1 500 mots & fig.) 


Electricité. (Paris.) 
1957 691 
Electricité, septembre, p. 187. 


GENIN (G.) — Nouvelles applications des plastiques 
dans l’industrie électrique. (2 000 mots & fig.) 


1957 621 3 
Electricité, septembre, p. 195. 
HEMARDINQUER (P.). — Les thermistances et 
leur développement. (1 700 mots & fig.) 
Génie Civil. (Paris.) 
1957 621 .436 


Génie Civil, n° 3454, I°* octobre, p. 406. 

SERRUYS (M.). — Influence de la répartition et 
de la nature du combustible sur le fonctionnement des 
moteurs Diesel. (1 000 mots.) 


Industries et Sciences. 
(Rhode-St.-Genése-lez-Bruxelles.) 


1957 
Industries et Sciences, septembre, p. 13. 
COPPIN (D.). — Diagramme d’équilibre d’un relais 
de protection de distance 4 champ tournant dans le 
systeme d’axes coordonnés r, x. (10 000 mots & fig.) 


621,31 


Rail et Traction. (Bruxelles.) 
1957 625 .28 (435 .9) 
Rail et Traction, juillet-aout, p. 171. : 
La reconyersion de la traction aux Chemins de fer 
Luxembourgeois. (3 500 mots & fig.) 


Revue Belge des Transports. (Bruxelles.) 


1957 625 .213 
Revue Belge des Transports, n° 10-11, p. 107. 

HIRST (A.J.). — Suspension en caoutchouc pour 
matériel roulant. (1 500 mots & fig.) 

1957 621 .43 


Revue Belge des Transports, n° 10-11, p. 121. 
Dr. HOSS. — Epurateurs d’air, filtres 4 huile et a 
carburant pour gros moteurs. (2 000 mots & fig.) 


Revue Générale de Mécanique. (Paris.) 


1957 621 
Revue Générale de Mécanique, septembre, p. 387. 

TAVIERE (J.A.). — Détermination des causes de 
rupture d’un vilebrequin par la photoélasticité (1 000 
mots & fig.) 

1957 62 


Revue Générale de Mécanique, septembre, p. 391. 

NASLIN (P.). — Les notions de codage et de pro- 
gramme dans les commandes automatiques. (1 000 mots 
& fig.) 


La Technique Moderne. (Paris.) 


1957 
La Technique Moderne, septembre, p. 507. 
Les tendances actuelles dans la technique des automo- 
trices (1 000 mots & fig.) 


621 .335 


Travaux. (Paris.) 
1957 
Travaux, octobre, p. 523. 
LARRAS (J.). — Calcul rigoureux complet des yoiles 
cylindriques d’épaisseur constante a directrices circulaires, 
2 500 mots & fig.) 


624 


La Vie du Rail. (Paris.) 


1957 656 .212 (44) 


La Vie du Rail, 21 juillet, p. 3. 
FRANCOIS (M.). — La gare frigorifique de Perpignan. 
(1 000 mots & fig.) 


1957 
La Vie du Rail, 21 juillet, p. 6. 
LEVILLAIN cP): L’Union Internationale des 
Chemins de fer, « véritable O.N.U. du Rail », vient de se 
reunir a Paris. (Standardisation de quatre types de 
locomotives Diesel et établissement d’un programme de 
commandes pour les cing ans a venir.) (2 000 mots & fig.) 


1957 
La Vie du Rail, 28 juillet, p. 3. 
Le Gothard a fété son 75° anniversaire. (1 500 mots 
& fig.) 
1957 
La Vie du Rail, 25 aout, p. 3. 
FRANCOIS (M.). — Le « G L » train des automobiles 
accompagnées. (600 mots & fig.) 


385 (061.5 


625 .13 (494) 


656 .225 (44) 


1957 
La Vie du Rail, 25 aoidt, p. 13. 
EUROFIMA — Société européenne pour le finance- 
ment de matériel ferroyiaire. (600 mots.) 


385 (06 (4) 


In German. 


Die Bundesbahn. (Darmstadt und K@6ln.) 


1957 621 .332 (43) 
Die Bundesbahn, Nr. 13-14, Juli, S. 874 & 881. 

FRAUNHOLZ (J.). Bauerfahrungen bei der 
Streckenelektrifizierung im Gebiet des Mittelrheins. 
(3 000 Worter & Abb.) 

BURKLEN (H.). — Bauerfahrungen bei den Strecken- 
elektrifizierungen im Rhein-Ruhr Gebiet. (5 000 Worter 
& Abb.) 


1957 621 .332 (43) 
Die Bundesbahn, Nr. 13-14, Juli, S. 892. 
SCHREINER (H.). — Die Bahnelektrifizierung Uber 
den Spessart. (5 000 Worter & Abb.) 
1957 625 .28 (43) 
Die Bundesbahn, Nr. 13-14, Juli, S. 903. 
CHAUSSETTE (G.). — Betriebliche Moglichkeiten 
bei der Umstellung yon Dampf- auf elektrische Traktion. 


(6 000 Worter & Tafeln.) 


1957 725 .3 (43) 
Die Bundesbahn, Nr. 13-14, Juli, S. 914. , 
DIERKSMEIER (Th.). — Neue Hochbauten im 


Rahmen der Elektrifizierung. (1 300 Worter & Abb.) 


1957 625 .1 : 621 .33 (43) 


Die Bundesbahn, Nr. 13-14, Juli, S. 916. 
BOSCH (O.). — Das Vergrossern des lichten Raumes 
DB. (4 000 


fiir die Strecken-Elektrifizierungen der 
Worter & Abb.) 
1957 656 .25 : 621 .33 (43) 


Die Bundesbahn, Nr. 13-14, Juli, S. 924. 
SCHMITZ (W.). — Der elektrische Zugbetrieb und 


seine Auswirkung auf Signal- und Fernmeldeeinrichtun- 
gen. (3 000 Worter & Abb.) 
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1957 
Die Bundesbahn, Nr. 13-14, Juli, S. 930. 
KNIFEFLER (A.). — Weiterer Ausbau der elektrischen 
Hamburger S-Bahn. (5 000 Worter & Abb.) 


625 .42 (43) 


1957 621 .138 .1 : 621 .335 (43) 
Die Bundesbahn, Nr. 13-14, Juli, S. 941. 

TEICHERT (H.). — Neue Gesichtspunkte bei der 
Betriebsunterhaltung der elektrischen Triebfahrzeuge. 
(3 000 Worter & Abb.) 

1957 621335 O2ome2G (43) 
Die Bundesbahn, Nr. 13-14, Juli, S. 947. 

BRILL (W.). — Die Unterhaltung der elektrischen 
Triebfahrzeuge in den Ausbesserungswerken der Deut- 
schen Bundesbahn. (5 000 Worter & Abb.) 


1957 
Die Bundesbahn, Nr. 13-14, Juli, S. 959. 
WINTER (H.). — Rechtsfragen im Rahmen der 
Elektrifizierung von Bundesbahnstrecken. (5 000 Worter.) 


621 .33 (43) 


1957 
Die Bundesbahn, Nr. 15, August, S. 985. 
STROEBE (H.). — Die Bundesbahndirektion Karls- 
ruhe. (6 000 Worter, Tafeln & Abb.) 


385 (09 (43) 


1957 656 .213 
Die Bundesbahn, Nr. 15, August, S. 1003. 

HELMREICH (H.). — Grenzbahnhéfe — Bewah- 
rungsstellen internationaler Zusammenarbeit. (4 000 
Worter.) 

1957 656 .225 (43) 


Die Bundesbahn, Nr. 15, August, S. 1010. 

WALZ (W.). — Wirtschaftsstruktur und Giiterverkehr 
im Bezirk der Bundesbahndirektion Karlsruhe. (6 000 
Worter & Abb.) 


1957 656 .2 (43) 
Die Bundesbahn, Nr. 15, August, S. 1029. 


KLEIN (H.). — Betriebsverhaltnisse und Betriebsauf- 


gaben der Bundesbahndirektion Karlsruhe. (5 000 
Worter & Ahb.) 
1957 621 .33 (43) 


Die Bundesbahn, Nr. 15, August, S. 1064. 
GUT (F.). — Die Elektrifizierung bei der Bundes- 
bahndirektion Karlsruhe. (5 000 Worter & Abb.) 


1957 725 .3 (43) 

Die Bundesbahn, Nr. 15, August, S. 1076. 
DUTSCHMANN (H.). — Zehn Jahre Eisenbahn- 

Hochbau im Bundesbahndirektionsbezirk Karlsruhe. 


(4000 Worter & Abb.) 


Deutsche Eisenbahntechnik. (Berlin.) 


625 .26 


1957 
Deutsche Eisenbahntechnik, August, S, 345. 
WEIKELT (W.). — Gliederung und Aufgaben der 
Entwicklungsstelle fiir Technologie und Organisation der 


Reichsbahn-Ausbesserungswerke. (2 500 Worter.) 
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1957 656 .225 & 656 .261 
Deutsche Eisenbahntechnik, August, S. 349. 
BASELER (W.). — Der gegenwartige Stand und die 


vermutlichen Entwicklungsrichtungen des Behalterver- 
kehrs. (4 000 Worter & Abb.) 
1957 625 .28 


Deutsche Eisenbahntechnik, August, S. 355. 
BUTTNER (S.). — Statistischer Vergleich von Loko- 
motivkennziffern. (3 000 Worter & Abb.) 


1957 621235 

Deutsche Eisenbahntechnik, August, S. 361. 
MULLER (S.). — Entwicklungsstand und Perspek- 

tiven beim Bau moderner Stromrichterlokomotiven. 


(4 000 Worter & Abb.) 


1957 656 .257 
Deutsche Eisenbahntechnik, August, S. 367; September, 
Sh Es) 
GERHARDT (P.). — Der Entwicklungsstand des 
Gleisbildstellwerkes. (6 000 Wo6rter & Abb.) 


1957 656 .254 
Deutsche Eisenbahntechnik, August, S. 373; September, 
S. 433. 
MASSUTE (E.). — Die Sicherheit am Bahniibergang. 
(6 000 Worter & Abb.) 


1957 656 .254 (493) 
Deutsche Eisenbahntechnik, August, S. 379. 
BURKHARDT (H.). — Die Dispatcherfernsprech- 


anlagen der Belgischen Staatsbahnen. (1 500 Worter & 
Abb.) 

1957 
Deutsche Eisenbahntechnik, August, S. 383. 


Wiederherstellungsarbeiten an Tunnelwandungen mit 
Hilfe yon Prepaktbeton. (2 000 Worter & Abb.) 


6257.15 


Der Eisenbahningenieur. (Frankfurt am Main.) 


1957 625 .14, 656 .21 & 656 .25 
Der Eisenbahningenieur, August, S. 190. 

DOBMAITER (A.). — Neues aus dem Eisenbahnbau. 
(9 000 Worter & Abb.) ; 


1957 
Der Eisenbahningenieur, August, S. 207. 
HENRICI (G.). — Der erste Bauabschnitt der Ruhr- 
elektrifizierung. (2 500 Worter & Abb.) 
1957 621 
Der Eisenbahningenieur, August, S. 211, 
SCHNEIDER (M.). — Der Lastverteiler im Bahn- 
stromnetz und seine technischen Einrichtingen. (2 000 
Worter & Abb.) 


621 .33 (43) 


.332 


E.T.R. Eisenbahntechnische 
(K6In-Darnstadt) 


Rundschau. 


1957 625 .122 
Eisenbahntechnische Rundschau, August, S. 277. 

BIRKEL (F.). — Boschungsschaden in bodenphysika- 
lischer Sicht. (6 000 Wérter & Abb.) 


1957 625 .245 (43) 
Eisenbahntechnische Rundschau, August, S. 288. 

BOTT (H.). — Die Staubbehadlterwagen der Deutschen 
Bundesbahn. (4 000 Worter & Abb.) 


1957 625 14252 
Eisenbahntechnische Rundschau, August, S. 297. 

ZYCHA (H.). — Probleme der Holzschwellenkonser- 
vierung. (3 000 Worter & Abb.) 


1957 621 .335 
Eisenbahntechnische Rundschau, August, S. 302. 
STROBEL (E.). — Neuartige Zweikraftlokomotiven 


fiir Tagebau- und Werkbahnen. (2 000 Worter & Abb.) 


1957 669 .1 
Eisenbahntechnische Rundschau, August, S. 306. 

Alterung und Ermiidung yon Stahlen. (4 000 Worter 
& Abb.) 


1957 625 .142 
Eisenbahntechnische Rundschau, August, S. 314. 
Internationale Schwellentagung in Miinchen. (1 800 


Worter.) 


Elektrische Bahnen. (Munchen.) 


1957 621 .335 (492) 
Elektrische Bahnen, Heft 8, S. 169. 
KOSTER (J.P.). — Neue Gleichstrom-Triebwagen- 


ziige der Niederlandischen Eisenbahnen. (3 000 Wo6rter 
& Abb.) 
1957 
Elektrische Bahnen, Heft 8, S. 178. 
KLOSS (G.). — Der Siemens-Gummiringfederantrieb 
der neuen elektrischen Serienlokomotiven der Deut- 
schen Bundesbahn. (5 000 Wérter & Abb.) 


621 .337 (43) 


1957 621 .335 (493) 
Elektrische Bahnen, Heft 8, S. 188. 
BAEYENS (F.). — Die elektrischen Triebwagen 


Baujahr 1956 der S.N.C.B. (1 000 Worter & Abb.) 


Elektrotechnik und Maschinenbau. (Wien.) 


1957 621 .31 
Elektrotechnik und Maschinenbau, 1. Juni, S. 248. 

HELLER (B.) & VEVERKA (A.). — Die Modell- 
theorie der Stosserscheinungen in Transformatoren. 
(2 000 Worter & Abb.) 


1957 


621 31 
Elektrotechnik und Maschinenbau, 15. Juli, S. 305, 
HAK (J.). — Méglichkeiten und Aussichten einer 


unbeschrankten Loésung des Wirmeproblems yon elek- 
trischen Maschinen. (3 000 Worter & Abb.) 


1957 621 3 & 691 
Elektrotechnik und Maschinenbau, 1. August, S. 325, 
326 und 335. 


‘ NITZSCHE (S.). — Silikone und ihr heutiger Stand 
in der Technik. (1 500 Worter.) 


ROTHERT (H.). — Eigenschaften und Priifungen 
von Silikon-Isolierstoffen. (4 000 Worter & Abb.) 


KALLAS (H.). — Erfahrungen mit Silikonen im 
Elektromaschinenbau. (3 500 Wérter & Abb.) 


E.T.Z. Elektrotechnische Zeitschrift. (Berlin.) 


1957 621 9 
E.T.Z., Heft 18, 11. September, S. 625. 
EISELE (F.). — Anforderungen der Werkzeugma- 


schinenindustrie an Antriebe und Steuerungen. (2 500 
Worter & Abb.) 


1957 621 .31 & 621 9 
E.T.Z., Heft 18, 11. September, S. 629 und 632. 

MARZ (G.). — Stromrichter fiir Werkzengmaschinen- 
antriebe. (2 000 Worter & Abb.) 

BOCK (L.). Elektrische Gleichlaufantriebe an 
Werkzeugmaschinen. (2 000 Worter & Abb.) 


1957 621-31 
E.T.Z.. Heft 18, 11. September, S. 649. 
HARR (O.). — Der Transistor, ein zuverlassiges 


Bauelement fiir Steuer- und Regelgerate. (1 500 Worter 
& Abb.) 


1957 621 .8 
E.T.Z.. Heft 18, 11. September, S. 652. 
WIEDMANN (L.) & STRAUB (H.). — Elektro- 


Lamellenkupplungen in Getrieben. (1 200 Worter & Abb.) 


Glasers Annalen. (Berlin.) 
1957 61502 
Glasers Annalen, August, S. 246. 

ZBORALSKI (D.). — Ké6rperschall- und Nebenweg- 
anteile im Fahrzeuggerausch, ein Beitrag zur Vervoll- 
kommnung der Gerduschisolierung. (8 000 Worter, 
Tafeln & Abb.) 


1957 621 .392 & 625 .2 


Glasers Annalen, August, S. 259. : 
KUHNEL (R.). — Die Sicherung der Schweissnaht- 
giite bei Eisenbahnfahrzeugen. (2 000 Worter.) 


1957 625 .14 & 625 .2 


Glasers Annalen, August, S. 264. r 
NOTHEN (J.). — A B C der Spurfiihrung. ( Fort- 
setzung folgt.) (5000 Worter & Abb.) 
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Internationales Archiv fiir Verkehrswesen. 
(Mainz.) 


1957 629 .113 .5 (4) 

Int. Archiv fiir Verkehrswesen, Nr. 15, 1. Augustheft, 
S. 342. 

_SEIC HTER (G.). — Touristischer Strassenverkehrs- 
dienst der europidischen Eisenbahnen. (6 000 Worter & 
Abb.) 

1957 656 (73) 
Int. Archiv. fiir Verkehrswesen, Nr. 16, 2. Augustheft, 

Soot. 

KLAER (W.). — Einige Grundlagen der amerikani- 

schen Verkehrspolitik. (4 000 Worter.) 


1957 656 .225 
Int. Archiv. fiir Verkehrswesen, Nr. 16, 2. Augustheft, 
Sy Se. 


KRAUSE (H.). — Behalterstréme-Zugbildung - Be- 
halterknotenbahnhof. (4 000 Worter & Abb.) 


Schweizerisches Archiv fiir Verkehrswissenschaft 
und Verkehrspolitik. (Ziirich.) 


1957 656 

Schweizerisches Archiv fiir Verkehrswissenschaft und 
Verkehrspolitik, Nr. 3, S. 193. 

LE VERT (P.). — Obligations de service public et 
libre concurrence des divers modes de transport. (5 000 
mots.) 

1957 656 
Schweizerisches Archiy fiir Verkehrswissenschaft und 

Verkehrspolitik, Nr. 3, S. 207. 

KASPAR (C.). — Public Utility — eine zukiinftige 

Organisationsform des Verkehrswesens. (1 600 Worter.) 


1957 385 (09 (68) 

Schweizerisches Archiv fiir Verkehrswissenschaft und 
Verkehrspolitik, Nr. 3, S. 213. 

STEINER (E.). — Die Siidafrikanischen Eisenbahnen, 
the South African Railways (S.A.R.) (6000 Worter 
& Karte.) 

1957 621 .3 
Schweizerisches Archiv fiir Verkehrswissenschaft und 

Verkehrspolitik, Nr. 3, S. 237. 

HERZENBERG (J.). — Der Energietransport. (3 000 

Worter & Karte.) 


Signal und Draht. (Frankfurt-Main.) 


1957 656 .257 (43) 
Signal und Draht, September, S. 125. 
HOHLWEIN (W.) & RUFFLER (D.). — Neue 


Steilwerksanlage im Bahnhof Dortmund Hbf. (3 000 
| Worter & Abb.) 
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1957 656 .257 (43) 
Signal und Draht, September, S. 131. 

WERNER (O.). — Die Abnahmepriifung des ersten 
Spurplanstellwerks der Bauform Lorenz bei der D.B. 


(4 000 Worter & Abb.) 


Technische Mitteilungen Krupp. (Essen.) 


1957 621 .392 
Technische Mitteilungen Krupp, Nr. 2, Juni, S. 29. 

MUNDT (J.). — Fortschritte bei Schweissungen mit 
austenitischen Werkstoffen im Apparate- und Behalter- 
bau. (5 000 Worter, Tafeln & Abb.) 

1957 621 .392 
Technische Mitteilungen Krupp, Nr. 2, Juni, S. 37. 

SACHS (H.). — Uber einige Faktoren, die die Giite- 
werte von reinem Schweissgut beeinflussen konnen. (4 000 
Worter, Tafeln & Abb.) 


1957 669 .1 


Technische Mitteilungen Krupp, Nr. 4, September, S. 87. 

SPONHEUER (A.) & FISCHER (H.J.). Die 
Wirkung verschiedener Abléschmittel auf die Gefiige- 
ausbildung von Schmiedestiicken mit 200 mm Durch- 
messer aus Chrom-Molybdan-Stahl. (3 000 Worter, 
Tafeln & Abb.) 


Wissenschaftliche Zeitschrift der Hochschule 
fiir Verkehrswesen Dresden. (Dresden.) 


1957 625 .251 
Wissenschaftliche Zeitsch. der Hochschule fiir Verkehrs- 
wesen Dresden, Heft 1, S. 13. 
POTTHOFF (G.). — Zur Sicherung  stillstehender 
Eisenbahnfahrzeuge. (1 500 Worter & Abb.) 
1957 656 .22 
Wissenschaftliche Zeitsch. der Hochschule fiir Verkehrs- 
wesen Dresden, Heft 1, S. 17. 
POTTHOFF (G.). — Gewicht und Linge yon Schwer- 
lastziigen. (2 500 Worter & Abb.) 


1957 385 .571 

Wissenschaftliche Zeitsch. der Hochschule fiir Verkehrs- 
wesen Dresden, Heft 1, S. 23. 

POTTHOFF (G.), — Die Ausbildung yon Eisenbahn- 
betriebsingenieuren. (3 000 WoOrter.) 


1957 536 
Wissenschaftliche Zeitsch. der Hochschule fiir Verkehrs- 
wesen Dresden, Heft 1, S. 29 & 33. 
WUKALOWITSCH (M.P.) & DZAMPOFF (B.W.).— 
Zur Frage der Schaffung einheitlichen Normenmaterials 
tber die thermodynamischen Eigenschaften des Wassers 
und des Wasserdampfes. (1 200 Worter & Tafel.) 


ELSNER (N.) & FRATZSCHER (W.). — Zum 


Problem der Nichtumkehrbarkeiten bei thermodynami- 
schen Prozessen. (7 000 Worter & Abb.) 


1957 625 .258 


Wissenschaftliche Zeitsch. der Hochschule ftir Verkehrs- 
wesen Dresden, Heft 1, S. 49. 
HOCHSTEINER (O.). — Die Bestimmung des Roll- 
faktors bei der Balkengleisbremse. (2 700 Worter & Abb.) 


1957 656 .212 5 
Wissenschaftliche Zeitsch. der Hochschule fiir Verkehrs- 
wesen Dresden, Heft 1, S. 55. , 
GEISSLER (G.). — Untersuchung einer Rangier- 
methode fiir das Zerlegen von Rangierabteilungen auf 

Unterwegsbahnhéfen. (4 000 Worter & Abb.) 


In English. 


The Engineer. (London.) 


1957 621 .131 3 42) & G21 iG 
The Engineer, Aug. 30, p. 292. 

NOCK (O.S.). — Performance and efficiency tests on 
B. R. class « 8 » locomotive. (2 400 words & figs. 


2 .3 (42) 


1957 624 .63 (68) & 625 .13 (68) 
The Engineer, Sept. 20, p. 431. 

Bethulie bridge and water supply for the Cape Eastern 
main line (300 words & figs.) 


1957 
The Engineer, Oct. 4, p. 480. 
POULTNEY (E.C.). — Locomotive development in 
1907. (2 900 words & figs.) 


613 .13 (09 


1957 621 .89 
The Engineer, Oct. 4, p. 485. 
Lubrication and wear. (1 500 words.) 
Gas and Oil Power. (London.) 
1957 621 431 AZ 


Gas and Oil Power, Sept., p. 211. 
Increasing the output of four-stroke Diesel engines. 
(1 100 words & figs.) 


Indian Railway Technical Bulletin. (Lucknow.) 


1957 656 .255 (54) 
Indian Railway Technical Bulletin, May, p. 98. 

GOWRISHANKAR (S.M.). — Signalling our single 
line for speeds up to 80 m.p.h. and for additional sectional 
capacity. (2 000 words & figs.) 

1957 625 .214 (54) 
Indian Railway Technical Bulletin, May, p. 129. 

GADGIL (J.V.). — Casting of bronze axle boxes. 
(S00 words & figs.) 


1957 625 .172 (54) 
Indian Railway Technical Bulletin, May, p. 133. 

DAS (H.C.). — A yery simple method of determining 
the strength of a permanent way gang. (800 words.) 


Proceedings of the Institution of Civil Engineers. 


(London.) 
| 1957 624 .92 
one of the Institution of Civil Engineers, Oct., 
p. 119 


HEY MAN (J.). — Plastic design of pitched-roof portal 
iframes. (21 pages of text, tables & figs.) 


1957 


; ‘ 624 (42) 
Proceedings of the Institution of Civil Engineers, Oct., 
p. 141. 


MELROSE (J.W.) & EYRE (W.A.) .— Langstone 
ibridge, Hampshire. (19 pages of text & figs.) 


Journal, The Institution of Locomotive 
Engineers. (London.) 


1957 
Journal, The Institution of 
Vol. 47 (Part No. 1), No. 255, p. 13. 
PEPPER (F-.J.). Some considerations on the 
problem of the heating of British Railways coaches. 
(62 pages, illustrated.) 


625 .234 (42) 
Locomotive Engineers, 


1957 625 .216 
Journal, The Institution of Locomotive Engineers, 
Vol. 47 (Part No. 1), No. 255, p. 75. 
TURNER (D.L.). — Hydraulic buffers. — A new 
factor in wagon design. (29 pages, illustrated.) 


The Journal of the Institute of Transport. 


(London.) 
1957 385 .5 
The Journal of the Institute of Transport, Sept., p. 189. 
BULL (A.). — The staff problem in transport. (1 900 
words.) 


The Locomotive. (London.) 

1957 625 .28 
The Locomotive, September-October, p. 162. 

The « Trans-Europe Express » units (Part 


(to be continued). (500 words & figs.) 


one) 


1957 625 .232 (42) 
The Locomotive, September-October, p. 164. 

Prototype stock for London Transport. (1 000 words 
& figs.) 


1957 621 .431 .72 (43) 
The Locomotive, September-October, p. 166. 

German Federal Railways « V 65 » class 
locomotive. (1 000 words & figs.) 


Diesel 


1957 621 .131 .3 (42) 
The Locomotive, September-October, p. 169. , 

Locomotive testing at the Rugby plant, British Rail- 
ways (Part two) (to be continued). (3 200 words & figs.) 
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Modern Transport. (London.) 


1957 621 .132 .3 (42) 
Modern Transport, August 17, p. 3; August 24, p. 12. 
New Southern Region locomotive rebuilt. Modifications 
to West Country 4-6-2 locomotives. (1 500 words & figs.) 


1957 
Modern Transport, August 17, p. 11. 
Prototype tube trains. (800 words & figs.) 


625 .42 (42) 


1957 621 .132 .3 (42) 
Modern Transport, August 24, p. 5; August 31, p. 11. 

POULTNEY (E.C.). — The B. R. class 8 Pacific 
locomotive on test. (2 900 words, tables & figs.) 


1957 
Modern Transport, August 24, p. 11. 
Modernisation of Italian Railways. (900 words & figs.) 


385 (09 (.45) 


1957 625 .143 .5 (42) 
Modern Transport, September 7, p. 14. 
Improved insulating fishplate. (300 words.) 


1957 656 .2 (42) 
Modern Transport, September 14, p. 3. 

MARGETTS (F.C.). — Fully fitted freight trains. 
(1 800 words & figs.) 

1957 625 .28 (42) 


Modern Transport, September 21, p. 5. 
Modernisation at work. Two coach Diesel-electric sets. 
(1 200 words & figs.) 


1957 621 .431 .72 (42) 
Modern Transport, September 28, p. 5. 
Welded tubular railcars. (500 words & figs.) 


1957 
Modern Transport, Oct. 5, p. 3. 
New L.T.E. substation. (700 words & figs.) 


621 .331 (42) 


1957 656 .237 .4 (42) 


Modern Transport, Oct. 5, p. 11. 
Railway Clearing House. (500 words.) 


Railway Age. (New York.) 


1957 656 .254 (73) 
Railway Age, August 5, p. 25. 


This C.T.C. saves time two ways. (800 words & figs.) 
624 & 691 


1957 
Railway Age, August 5, p. 32. 
Bridges can now carry modern-day loads. (500 words 
& figs.) 
1957 
Railway Age, August 12, p. 18. 
How the RF & P got better track at less cost. (1 200 
words & figs.) 
1957 
Railway Age, August 19, p. 18. 
Rust. (2 000 words & figs.) 


625 .172 (73) 


691 (73) 
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Railway Engineering. (Cape Town.) 


1957 
Railway Engineering, August, p. 29. 
Design developments in Beyer-Garratt locomotives for 
S.A.R. (3 000 words & figs.) 


621 .132 .4 (68) 


1957 
Railway Engineering, August, p. 33. 
Experience with Sulzer-powered Diesel-electric loco- 
motives in Australia. (2 800 words & figs.) 


621 .431 .72 (94) 


1957 
Railway Engineering, August, p. 38. 
ROBERTSON (D.C.). — Technical aspects of railway 
sleepers and research in South Africa. (1 900 words 
& figs.) 


625 .142 (68) 


The Railway Gazette. (London.) 


1957 
The Railway Gazette, August 16, p. 198. 
Ministry of Transport Accident Report: Newlay & 
Horsforth, November 22, 1956, British Railways, North 
Eastern Region. (2 000 words.) 


656 .28 (42) 


1957 656 .222 
The Railway Gazette, August 23, p. 207. 
Problems of passenger services. (600 words.) 


5 (42) 


1957 
The Railway Gazette, August 16, p. 208. 
Indian and Pakistan railways since partition. (1 000 
words.) 


385 (09 (54) 


1957 385 .113 (494) 
The Railway Gazette, August 23, p. 209. 
Swiss Federal Railways in 1956. (700 words.) 


1957 : 
The Railway Gazette, August 23, p. 214. 
Employment, productivity and safety questions. (2 000 
words.) 


385 


1957 625 .172 (42) 
The Railway Gazette, August 23, p. 216. 


Track maintenance during restricted period. (600 words 
& figs.) 

1957 
The Railway Gazette, August 23, p. 219. 

Standard 35-ton tank wagons for British Railways. 
(400 words & figs.) 


625 .245 (42) 


1957 
The Railway Gazette, August 23, p. 225. 
Ministry of Transport Accident Report : London 
Bridge, October 22, 1956; British Railways, Southern 
Region. (1 600 words & 1 diagram.) 


656 .28 (42) 


1957 656 .212 (54) 
The Railway Gazette, August 30, p. 242. 

Moghalsarai Yard, Eastern Railway, India. (1 200 
words & fig.) 

1957 621 .33 (492 + 493) 
The Railway Gazette, August 30, p. 246. 

ANKERSMIT (J.E.J.). Electric traction from 
Amsterdam to Brussels. (Multiple-unit trains for inter- 
running between 1 500 V D.C. and 3 000 V D.C. systems.) 
(1 800 words & figs.) 


Diesel Railway Traction. 
A Railway Gazette Publication. (London.) 


1957 621 .438 (47) 
Diesel Railway Traction, August, p. 297. 


Gas-generator locomotives. (2 000 words & figs.) 


1957 621 .431 .72 (43) 
Diesel Railway Traction, August, p. 307. 
Three axle rigid-frame locomotives. (900 words & figs.) 


1957 
Diesel Railway Traction, August, p. 312. 
Electric equipment for large locomotives. (800 words 
& figs.) 


621 .335 Gay 


1957 621 .431 .72 (42) 
Diesel Railway Traction, September, p. 323. 

Further railcars for British Railways. (2 600 words 
& figs.) 


1957 621 .431 .72 
Diesel Railway Tracticn, September, p. 327. 

Dutch-Swiss TEE transmission features. (400 words 
& figs.) 

1957 621 .438 (47) 
Diesel Railway Traction, September, p. 329. 

Soviet gas-turbine locomotives. (1 200 words & figs.) 


1957 621 .431 .72 (45) 
Diesel Railway Traction, September, p. 331. 
New Italian standard railear. (2 200 words & figs.) 


Railway Locomotives and Cars. (New York.) 


1957 625 .23 (71 & 625 .26 (71) 
Railway Locomotives and Cars, August, p. 35. 

With records and scheduling... CPR plans to keep 
« Canadians » on the road. (2 400 words & figs.) 


1957 621 .438 (73) 
Railway Locomotives and Cars, September, p. 37. 


Coal turbine nears road tests. (400 words & figs.) 


1957 625 .233 (73) 
Railway Locomotives and Cars, September, p. 70. 
LEGG (L.E.). — Baggage car lighting simplified. 


(200 words & figs.) 
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The Railway Magazine. (London.) 


1957 
The Railway Magazine, October, p. 686. 


Prototype tube trains for London Transport. 
words & fig.) 


621 .338 (42) 


(400 


Railway Track and Structures. (Chicago.) 


1957 
Railway Track and Structures, June, p. 39. 
...limber trestles with built-in fire protection. 
words & figs.) 


693 (73) 


(600 


1957 
Railway Track and Structures, July, p. 46. 
Seaboard office building put up by « lift-slab » tech- 
nique. (1 400 words & figs.) 


P25) 23, 13) 


1957 O25 17 45) 
Railway Track and Structures, August, p. 27. 

Progress on the RF & P... Standards up but costs go 
down. (1 000 words & figs.) 


1957 O25) AS) 
Railway Track and Structures, August, p. 32. 


Progress on the RF & P... How the roadway is main- 
tained. (500 words & figs.) 


1957 
Railway Track and Structures, August, p. 35. 
How the Rock Island renews bridge floors in panels. 
(500 words & figs.) 


624 (73) 


In Spanish. 


Ferrocarriles y Tranvias. (Madrid.) 
1956 385 
Ferrocarriles y Tranvias, vol. 23-XI, p. 352. 

ARRILLAGA (M.M.). — La reorganisacion de 
empresas en orden a productividad y el Ingeniero Director. 
(1 500 palabras.) 


1956 656-222 1 
Ferrocarriles y Tranvias, vol. 23-XI, p. S555 

BOUILLOUD (Ph.). — Problemas técnicos resueltos 
para el record de velocidad por via férrea. (2 000 palabras.) 


1957 625 .143 .4 
Ferrocarriles y Tranvias, vol. 23-XII, n° 268, p. 374. 

TORTOSA (M.). — Empleo de las piezas « Shims » 
en las juntas de carriles. (2 000 palabras & fig.) 


1957 385 586 
Ferrocarriles y Tranvias, vol. 23-XII, n° 268, p. 378. 
ATE) Consideraciones sobre la importancia 


de idoneidad del personal en las industrias. (1 500 palabras.) 


1957 656 .224 
Ferrocarriles y Tranvias, vol. 23-XII, n° 268, p. 380. 

LAGUNA LABAN (VJ.). — La comodidad, propa- 
ganda y atenciones en los viajes. (2 000 palabras.) 


In Italian. 


Alluminio. (Milano.) 


1957 
Alluminio, n° 9, p. 377. 
Vetture tramviarie dell’ A.T.A.C (Roma.) (400 parole 
& fig.) 


625 .62 (45) 


Trasporti Pubblici. (Roma.) 


1957 625 .42. 
Trasporti Pubblici, luglio-agosto, p. 901. 

MEREGALLI (G.). — La situazione attuale delle 
Metropolitane nel mondo. (Continuazione.) (15 000 
parole, tavole & fig.) 

1957 656 .254 


Trasporti Pubblici, luglio-agosto, p. 965. 

BOTTARO (A.). — I passaggi a livello ferroviari con 
protezione automatica moderni strumenti della tecnica 
del traffico stradale. (8 000 parole & fig.) 


In Netherlands. 


De Ingenieur. (Den Haag.) 


1957 625 .13 (492) 
De Ingenieur, n" 38, 20 september, p. V.71. 

Spoorwegverkeer en wegyerkeer in verband met de 
opening van de Velser tunnel. 

HEIJBLOM (Th.). — I. De tunnel te Velsen en het 
wegverkeer. (3 000 woorden & fig.) 


DE GRAAFF (W.J.). — Il. De Velsertunnel en de 
verkeersyoorziening door de N.S. (2 000 woorden & fig.) 


1957 wal &: 
De Ingenieur, n" 40, 4 october, p. Bt. 79. 
KRAAIJVANGER (E.H.). — Vormgeving van beton 


in de architectuur. (4 000 woorden & fig.) 


Nieuw Spoor. (Utrecht.) 


1957 621 .33 (492 + 493) 
Nieuw Spoor, September, Pp. 3 en 4. 

Nieuw materieel voor de dienst Amsterdam-Brussel 
v.v.-Roosendaal-Antwerpen elektrisch. (1 500 woorden 


& fig.) 
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Spoor- en Tramwegen. (Den Haag.) 


1957 625 .232 (73) 
Spoor- en Tramwegen, n™ 19, 12 september, p. 293. 

VAN OMME (N.). — ACF-Talgo. (1 500 woorden 
& fig.) 


1957 625 .13 (492) 
Spoor- en Tramwegen, n™ 20, 26 september, p. 309. 

DE GRAAFF (W.J.). — De Velsertunnel en de 
yerkeersvoorziening door N.S. (2000 woorden & fig.) 


1957 656 .224 (492) 
Spoor- en Tramwegen, n’ 20, 26 september, p. 312. 

HALBERSTADT (H.A.C.). — Postvervoer bij de 
N.V. Nederlandsche Spoorwegen. (2 000 woorden.) 


1957 385 (09 (52) 
Spoor- en Tramwegen, n' 20, 26 september, p. 317. 

De Japanse Nationale Spoorwegen. (1 500 woorden 
& fig.) 


In Portuguese. 


Boletim da C.P. (Lisboa.) 


1957 656 .2 (46 


Boletim da C.P., outubro, p. 4. 


SIMOES DO ROSARIO (A.L.). — O progresso d 
Caminhos de Ferro Espanhdis. (2 000 palavras & fig 


Gazeta dos Caminhos de Ferro. (Lisboa.) 


1957 385 (09 (4: 
Gazeta dos Caminhos de Ferro, n° 1675, 1 de Outubr« 
pe oar 


DELAGE (E.). — Os Caminhos de Ferro Frances« 
e a sua modernizag¢ao. (1 500 palavras.) | 
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